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Effects of prematurity on language
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a systematic review

Efeitos da prematuridade na aquisicao da
linguagem e na maturagao auditiva:
revisdo sistematica

ABSTRACT

Purpose: To verify which damages prematurity causes to hearing and language. Research strategies: We
used the decriptors language//inguagem, hearing/audicdo, prematurity/prematuridade in databases LILACS,
MEDLINE, Cochrane Library and Scielo. Selection criteria: randomized controlled trials, non-randomized
intervention studies and descriptive studies (cross-sectional, cohort, case-control projects). Data analysis: The
articles were assessed independently by two authors according to the selection criteria. Twenty-six studies were
selected, of which seven were published in Brazil and 19 in international literature. Results: Nineteen studies
comparing full-term and preterm infants. Two of the studies made comparisons between premature infants small
for gestational age and appropriate for gestational age. In four studies, the sample consisted of children with
extreme prematurity, while other studies have been conducted in children with severe and moderate prematurity.
To assess hearing, these studies used otoacoustic emissions, brainstem evoked potentials, tympanometry, auditory
steady-state response and visual reinforcement audiometry. For language assessment, most of the articles used
the Bayley Scale of Infant and Toddler Development. Most studies reviewed observed that prematurity is directly
or indirectly related to the acquisition of auditory and language abilities early in life. Conclusion: Thus, it could
be seen that prematurity, as well as aspects related to it (gestational age, low weight at birth and complications at
birth), affect maturation of the central auditory pathway and may cause negative effects on language acquisition.

RESUMO

Objetivo: Verificar quais os prejuizos a prematuridade causa a linguagem e a audicdo. Estratégia de
pesquisa: Utilizou-se os descritores language/linguagem, hearing/audi¢do, prematurity/prematuridade nas
bases de dados LILACS, MEDLINE, Biblioteca Cochrane e Sciclo. Critérios de sele¢do: Ensaios randomizados
controlados, estudos de interveng@o nao randomizados e estudos descritivos (transversais, de coorte, projetos de
caso-controle). Analise dos dados: Os artigos foram avaliados independentemente por dois autores, conforme
os critérios de selegdo. Foram selecionados 26 estudos, sete publicados no Brasil e 19 na literatura internacional.
Resultados: Dezenove estudos fizeram comparagdo entre nascidos a termo e prematuros. Dois dos estudos
fizeram comparagdes entre prematuros pequenos para idade gestacional e adequados para idade gestacional.
Em quatro estudos a amostra era composta de criangas com prematuridade extrema, os demais trabalhos foram
realizados em criangas com prematuridade acentuada e moderada. Nestes estudos, foram utilizados, para analise
da audi¢do, as Emissdes Otoacusticas, o Potencial Evocado de Tronco Encefalico, a timpanometria, o Potencial
Evocado Auditivo de Estado Estavel e audiometria de reforgo visual. Para avaliagao de linguagem, a maioria dos
artigos utilizou a Escala Bayley de Desenvolvimento Infantil. Observou-se na maioria dos estudos revisados a
prematuridade relacionando-se direta ou indiretamente a aquisi¢do de habilidades auditivas e de linguagem nos
primeiros anos de vida. Conclusio: Dessa forma, pode-se constatar que a prematuridade bem como os aspectos
relacionados a ela (idade gestacional, baixo peso e intercorréncias ao nascer) influenciam a maturagdo da via
auditiva central podendo causar efeitos negativos na aquisi¢ao da linguagem.

Study carried out at the Universidade Federal de Santa Maria — UFSM - Santa Maria (RS), Brazil.
! Universidade Federal de Santa Maria — UFSM - Santa Maria (RS), Brazil.
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INTRODUCTION

In order to discuss the effects of premature birth in language
acquisition and auditory maturation, it is important to bear in mind
that full-term birth is defined as occurring within 37 and 42 weeks
of gestational age, whereas preterm birth is considered before
37 weeksW. It is also worth noting that the gestational age at
birth establishes if prematurity is moderate (32 to 36 weeks of
gestational age), severe (28 to 31 weeks) or extreme (less than
28 weeks). This factor, as well as weight at birth (low weight
<2,500 grams; very low weight <1,500 grams and moderate
low weight between 1,500 and 2,499 grams)®, determines the
basic biological conditions. These, in addition to perinatal and
environmental conditions, can shape the development of infants.

It is known that, as medicine advances, survival of infants
born with low weight (500-600 grams) increases, as does the
responsibility of healthcare professionals in monitoring the
clinical evolution of these infants®®. This increase in survival
rates of ever smaller and premature infants compels questioning
as to the quality of their future life as well as a growing interest
in predicting their long-term global development®>. It is worth
noting that in order to carry out these analyses in premature
infants it is recommended that, for the first two years of life, the
corrected age - also known as adjusted age - be considered as
well®, Corrected age translates the adjustment of chronological
age according to the degree of prematurity, and is assessed by
means of the Capurro or New Ballard method?.

Due to this interest, several authors have identified abnormal
neurological signs during these infants’ first year of age, although
the studies encounter difficulties in predicting if these signs are
definitive or temporary™®. It is observed that premature infants
are at greater risk of development deficits than full-term infants,
as the chances of premature infants presenting disabilities in
cognitive and attention development and self-regulation are
higher. These issues tend to continue throughout childhood,
having been associated with learning and attention disabilities
and behavioral problems®®,

Thus, we highlight the importance of studying the development
of preterm infants within a context guided by association with
different risk factors, which involve variables such as the birth
and the outcomes of the infant’s clinical conditions during
hospitalization”.

It is known that certain neonatal complications may cause
hearing impairment and are characterized as risk indicators
for this condition - namely stay in neonatal ICU for 48 hours
or more, weight at birth lower than 1,500 gr and/or small for
gestational age (SGA); this category also includes infants large
for gestational age (LGA) and appropriate for gestational age
(AGA); hyperbilirubinemia/ exsanguinotransfusion; ototoxics
and prolongued mechanical ventilation®. Due to these factors,
it is key to monitor these infants judiciously so as to monitor the
development of their hearing and identify any types of hearing
loss in time to harness the ideal period for language acquisition
(first three years of life) and prevent effects of hearing on language
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development, as suggested by studies that found receptive and
expressive linguistic deficits in these infants'”. Among deficits
observed are smaller vocabulary, delay in language acquisition,
less complex language, difficulties in phonological processing
and short-term memoryb.

Therefore, understanding that prematurity is a biological
risk factor for infants’ global development, which may be
particularly harmful to the auditory pathway and language,
this paper aims to verify which harms prematurity causes to
language and hearing.

METHODS

A systematic review is carried out by phrasing specif
questions that guide the search for publications. Thus, this study’s
investigative question was: “Which harms does prematurity
cause to language and hearing?”

Study selection criteria

In order to select and assess the scientific studies found by
the electronic search, criteria which contemplated the following
aspects were determined: types of studies, participants, intervention,
assessment of outcomes. The papers identified by the initial search
strategy were independently assessed by two judges according
to the following inclusion criteria: language, prematurity and
hearing in premature infants, statistical analysis with level of
significance and tests used. In addition, a third judge compared
the two searches and selected the common papers. From these
criteria, it is expected that all papers significant and relevant to
the conclusion of this study are identified and included.

Types of studies

Studies published in the last 5 years were selected for analysis,
i.e. studies in English, Spanish or Portuguese published between
2011 and 2015. As to the level of scientific evidence, the criteria
shown in Table 1 were used?. Studies with evidence levels 2,
3 and 4 were included in this research.

Participants

Research studies carried out with premature infants were
included in this review.

Intervention

Studies selected were required to contain language and/or
hearing assessments.

Assessment of results

Studies were selected upon existence of statistical tests,
as well as verification of results that answered the question
proposed: “Which harms does prematurity cause to language
and hearing?”’
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Localization of the studies
Descriptors

The descriptors were collected by means of the trilingual
structured vocabulary - Descritores em Ciéncias da Saude
(Decs) - created by Bireme for use in indexation of scientific
journal articles, books, congress annals, technical reports and
other materials, as well as for search and retrieval of scientific
literature topics in the databases.

This research used descriptors both in English and Portuguese
languages, namely: language//inguagem, hearing/audi¢do,
prematurity/ prematuridade.

Search strategy

A specific search strategy was established and employed
descriptors in groups of at least two keywords: Hearing AND
prematurity/audi¢cdo AND prematuridade, language AND
prematurity/linguagem AND prematuridade, language AND
prematurity AND hearing/linguagem AND prematuridade AND
audi¢do. Additional terms were not used.

Sources of studies

For the bibliographic search for articles to be potentially
included in this systematic review, the following sources of
research were referred to: LILACS, MEDLINE, Biblioteca
Cochrane and Scielo. These bases were accessed by means
of Biblioteca Virtual em Satde (BVS) and Pubmed. The last
search for data was carried out in July 2015.

RESULTS

The search resulted in 288 references (sum of the searches
carried out by the two judges) Of these 288 references, 142 were
found by the two judges. One of the judges found 20 references

Table 1. Assessment of Level of Evidence'?
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more, adding up to 162 references found in the search. The results
per database are highlighted in Table 2.

Systematic Reviews/Meta-analyses, Case Studies and Expert
Opinions were excluded from the final sample. Papers that didn’t
contemplate all of the inclusion criteria were also excluded.

The third judge analyzed all references found by the two
judges who carried out the searches and compared their findings.
Figure 1 shows the number of papers excluded for not presenting
the inclusion criteria required and the number of papers used
in the final sample.

The papers found by both judges and which were deemed
relevant to the topic by the third judge are described in Table 3.

Firstly, the main characteristics of the studies will be presented,
followed by their main results.

Main characteristics of the studies
Participants

Of the studies selected, seven were published in Brazil
and 19 were published in international literature. The sample
size of the studies varied from 34 to 34,010 neonates, amongst
them preterm and full-term infants. Of the 26 studies selected,
20 compared groups of preterm infants to groups of full-term
infants. Two studies compared premature infants small for
gestational age (SGA) to appropriate for gestational age (AGA).
In four studies, the sample was composed of children with extreme
prematurity; one study carried out an analysis between genders
with extreme prematurity; one study assessed late premature
infants and the other works were carried out in children with
moderate and severe prematurity degrees.

Procedures and instruments used in the study

Language and/or hearing assessments in premature and
full-term infants were used in the studies reviewed. Four studies
used Otoacoustic Emissions (OAE) for hearing tests; four studies
used Brainstem Evoked Potential (BEP); and two papers also

1 Systematic Reviews and Meta-analysis of clinical studies of controlled randomized tests
2 Controlled randomized tests
3 Non-randomized intervention studies
4 Descriptive studies (cross-sectional studies, cohort studies, case-control projects)
5 Case studies
6 Expert Opinions
Table 2. Databases search results
Database
Descriptors TOTAL
P LILACS IBECS MEDLINE PUBMED
Hearing AND prematurity/audicdo
AND prematuridade 12 82 8 49
language AND prematurity/linguagem
AND prematuridade " 8 92 182
language AND prematurity
AND hearing/linguagem AND 18 12 24 57
prematuridade AND audicéo
Excluded 18 61 42 126
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Search Results

288

References
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126

References excluded

162

References analyzed and
identified by the two
judges

26 References relevant
for the topic

Figure 1. Flowchart of articled found, excluded and relevant for the topic

used tympanometry for testing. Only one of the studies tested
Auditory Steady-State Response (ASSR). Another study used
Visual Reinforcement Audiometry.

In order to assess language, most studies used the Bayley
Scales of Infant and Toddler Development33%. The studies
selected were divided into works that aimed to assess the effects
and risks of the association of abnormalities and other aspects
of development with prematurity. In these, assessments of
language and hearing were part of the procedures to carry out
such studies in a complementary basis!*?7. On the other hand,
other studies found focused mainly on language and/or hearing
impairments in premature infants®3-3),

Main results

The following categories were created in order to lay out
the results: studies that associate prematurity with other clinical
states and their effects on child development, among them hearing
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and language; and studies focusing mainly on language and/or
hearing impairments associated with prematurity.

The studies containing language and/or hearing assessments
as secondary analysis are listed below:

One study observed that premature infants born from
mothers with clinical chorioamnionitis scored below average
in language development on the Bayley Scales of Infant and
Toddler Development at 18 months, designating the association
of clinical chorioamnionitis with delayed neurodevelopment in
premature infants, particularly in terms of language. When infants
who suffered from retinopathy of prematurity were observed, one
study found that premature infants with retinopathy at different
levels had no association between hearing and speech scores
at 3 years old on the Griffiths Mental Development Scales, but
male infants with lower gestational age and low birth weight
showed lower language performance®. Additionally, another
study®” did not find association between language scores on the
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Bayley Scales at 18 and 22 months old with other conditions
related to the optical nerve.

Three studies3**? investigated the association between
language scores and white matter abnormalities in the neonatal
period. The low weight at birth variable was found to be associated
with white matter abnormalities in the abnormal language
endpoint in assessments carried out between 18 and 22 months!?,
four®, and six years®*?® of age, indicating delayed language
as a possible outcome.

Another variable that seems to influence language is gender,
since premature girls have scored higher in cognitive, language
and fine motor skills tests than boys®®, although both genders have
presented similar performance when submitted to environmental,
socio-economic and multilingualism assessments!'?. Only infants
having Spanish as mother tongue presented lower scores when
assessed by the Bayley in English, in cases where the latter was
their second language!'”.

Psychosocial aspects such as maternal mood, particularly
maternal depression during the first six months after birth,
were not associated with language abnormalities at 18 months
according to the Bayley Scales®,

In assessing performing functions and their relation to
language, several studies indicated a positive correlation between
attention abnormalities and other performing functions and
poorer language performance®*?”, having also related it to lower
gestational age®” and poorer nonverbal learning®”. Premature
children presented poorer performing functions®?, although they
are not different from full-term infants in terms of attention-deficit
and hyperactivity disorder®>. One study'¥, however, indicates
that attention at 18 months predicts language abnormalities at
36 months, ratifying attention span as a precursor of language,
although attention is not positively associated with the mother’s
educational level, as is language in general. Furthermore, in
this study!¥, gender and corrected age emerged as predictors
of language at 18 months.

The studies presented below are mainly focused on
investigating the potential relationship between prematurity
and hearing and/or language.

One of the studies selected®® compared development of
language at 12 and 24 months of age in full- and preterm
children by means of a longitudinal study. Forty-four children
who stayed in Neonatal Intensive Care Unit for over 48 hours
were monitored until 24 months of age. In the case of those
who presented language abnormality according to the Scale
of Early Language Acquisition, parents were guided as to
how to stimulate language development based on the items
provided in the scale itself. The temporary disorders found in
this group at 12 months of age were normalized at 24 months,
which demonstrates the importance and need to advise parents
to intervene appropriately, thus preventing the disorders from
continuing throughout infancy. Another study®® also highlighted
the risk of a less favorable pre-verbal development in premature
children, confirming that the conditions at birth partially affect
development of language by means of pre-verbal skills, which
is significant for clinical practice.
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Other studies>?3? indicate the need to monitor premature
children independently or not of other variables such as gender,
socio-economic status, and low weight. They observed that
premature infants presented a lower than average index of
language related to expressive communication. Thus, it is
important to investigate and understand the development of
children with risk factors

Two studies®**¥ assessed premature infants small for
gestational age with regard to hearing. In one of the studies,
the authors® monitored maturation of the auditory pathway in
premature neonates small for gestational age (SGA) by analyzing
absolute and interpeak latencies of the auditory brainstem evoked
potential (ABEP) in the first six months of age compared to
infants appropriate for gestational age (AGA). The results of
both studies®**¥ evinced a symmetry between the ears in both
groups, SGA and AGA, observing that they behave similarly with
regard to hearing. It was also observed that preterm nurslings
appropriate and small for gestational age present accelerated
maturation, particularly during the first three months of age, thus
characterizing a catch-up period with regard to hearing. Thus,
it is noted that the influence of prematurity in the maturation
process of the central auditory nervous system is greater than
the influence of the weight at birth factor.

In a study that evaluated the effect of gestational age in the
baby hearing test carried out with Otoacoustic Emissions (OAE),
the authors®® compared late preterm infants to full-term infants
and found it was two times more necessary to repeat listening
tests in the first group, because these children presented higher
failure rates in the first EOA performed up to 42 hours after
birth. As there was no significance in failure rates after 42 hours
in both groups, they concluded that the results in late preterm
infants are related to late maturation of the auditory system
after birth, in agreement with one of the studies selected®®, in
which it was verified that maturation of the auditory system
has a greater influence than factors such as weight at birth.
Another article®® also points to the importance of maturation,
since it has been found that, although preterm infants can
benefit from earlier exposure to the language environment
that favors speech transmission, such exposure has no effect
on language acquisition in isolation. They understood that
language acquisition in the first year of life also depends on
the maturation of the Central Nervous System and not only
on exposure to speech, since the formation of phonological
representations by the environment is strongly conditioned by
the brain and factors related to maturation, i.e. language is not
favored only by the time of exposure to language, but by the
maturational conditions of the child.

One of the papers®" sought to investigate the clinical
applicability, in premature and full-term infants, of auditory
brainstem evoked potential with tone burst stimulus (ABEP TB)
and auditory steady-state response (ASSR) at 2 kHz, and another
one®? examined the auditory pathway through transient evoked
otoacoustic emissions (EOAE-T). Significant differences were
observed in the duration of ASSR and at 3 kHz and 4 kHz
frequency bands in the EOAE-T. The research using the ABEP
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(Tone Burst stimulus) and ASSR was carried out at the post-
conception age of 47 weeks. The maturation occurred between
the 35th and 47th week was probably responsible for the similar
behavior observed in full- and preterm infants. The EOAE-T test is
indicated as an important instrument to assess peripheral auditory
system in full- and preterm neonates, as it allows visualization
of responses regardless of gender and gestational age.

DISCUSSION

The majority of papers selected for this systematic review
point to the effects of prematurity on language acquisition,
whether these effects are comorbidities of other clinical states,
associated with prematurity, or related to prematurity itself, as a
biological risk factor. Some of the studies verified impairments
related to language outcomes in premature children, these
having presented compromised language in relation to full-term
children*2?. A study"” also found association with hearing
impairment.

In contrast, two studies®*?» found no association of
retinopathy of prematurity with language outcomes. However,
the study suggests that gestational age, low weight at birth
and gender may be more influential in the long term in these
children, thus being necessary to monitor this population - as
has been observed in other studies reviewed!>??, These results
evidenced the importance of monitoring these children from
birth, although none of them followed-up on psychological
factors such as those proposed by Kupfer et al.®”, indicated as
closely related to language acquisition®?,

Among the psychosocial factors that may affect child
development, maternal mood states were analyzed in a study
with Clinical Risk Indicators for Child Development (CRICHD)
@D In spite of the usual relationship between altered maternal
mood and increased risk to infant development, one of the
studies"® found that there was no significant association between
maternal depression in the first six months after childbirth and
language after control of infant prematurity, breastfeeding,
socioeconomic status and level. This study also disagrees with
the findings of other authors“? that highlighted aspects of
maternal responsiveness and sensibility as predictors of better
receptive and expressive language in children.

These language abilities, related to reception and expression,
are the ones found to be compromised by most of the studies
reviewed, which identify difficulties in acquisition in the different
domains of language®®®. These findings correspond to those of
another study™, which identified differences in many aspects
of phonetic and phonological development, such as consonant
inventory, at 12 and 18 months of age, and syllabic complexity
at 18 months of age in premature children. Concerning the
abilities considered pre-linguistic, another study reviewed@®
agrees with the aforementioned“® by evidencing that such
abilities are influenced by the child’s birth situation.

The authors above™ point out that few studies on the vocal
and communicative abilities of preterm children can be found, and
these have produced contrasting results regarding the linguistic
development of premature children. However, the authors state
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that it is necessary to investigate if this development presents
peculiarities that may explain the differential linguistic abilities
found in some samples of preterm populations, as it is pointed
out by most of the studies of this review, since these present
language impairments in pre-school and school children, i.e
after the critical period of language development.

Thus, prematurity is identified as a biological risk factor to
the language development of children. However, in this analysis,
it is worth noting the interaction of the biological factor with the
environmental factor as enhancing risk factors for the effects on
language development™. The environmental factor, understood
as a moderating variable, interferes and modifies the relationship
between biological risk and child development outcomes.
This observation demonstrates the importance of looking into
environmental variables, which have not been widely explored
in the studies found, since only two of them{*!9 emphasized
the importance of such variables in association with prematurity
and its effects on children’s language.

The relationship between genetics and the environment
is dynamic and also cumulative in its ability to influence the
individual’s development and change subsequent behaviors.
In addition, another study®? found that interactive maternal
behaviors exert a differential moderating effect on the development
of vulnerable children with a history of biological risk.

Moreover, reflecting on the prematurity condition, in addition
to the biological risk and its association with the environment,
premature birth may pose risks not only to the physical life of
the infant, but also to its first subjective marks and emotional
bonds, besides the mismatch, on the part of the parents, between
what was dreamed of the imaginary child and what actually
takes place with the real child*®. Thus, the infant is at risk,
and may even be at high biopsychosocial risk, since the mother
may deconstruct herself and lose the desire to play the maternal
role due to the actual absence of the child, which can lead her
not to fulfill their demands (not assuming “absent” response of
the child), as well as positioning her as not receiving the their
calls. This situation was observed in case study“®, in which
the mother was unable to identify the child’s demands, who
presented risk factors to development such as prematurity and
psychological risk.

In this perspective, the entire construction of mother and
child is affected. The fulfillment of the mother role is impaired,
since in order to perform this task satisfactorily she must be
emotionally stable, as the main caregiver. Psychological risk
affects mother, child, and bond, which is key for development®¥,
particularly the development of language?.

Considering hearing conditions, it is known that auditory
monitoring of premature children is also extremely important,
not only to avoid or remedy hearing problems, but also to
minimize their effects on language acquisition. Some research
results suggest that prematurity affects the maturation process
of the central auditory nervous system, including maturation of
the auditory pathway, as well as the weight at birth factor, which
may negatively impact the process of language acquisition and
learning®*-9. In line with these works, another study“” observed
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a statistically significant association among maturation of the
auditory pathway, cognition and communication (at 12 months)
and receptive language (at 24 months).

This demonstrates that premature children may not present
peripheral auditory abnormalities at the time of the test (normal
hearing), but this result does not guarantee full maturation of
the auditory pathway. Therefore, longitudinal follow-up of
children born premature is necessary, as maturation occurs in
the first two years of life and appropriate sound experimentation
may be essential in this period of greater plasticity“®. Such
experimentation, in addition to the biological and environmental
conditions to which the child is exposed, is also anchored in
the process of interaction, in which adult and child are partners.
Family relationships play an essential role in the child’s acquisition
of early abilities“.

Thus, monitoring for an appropriate maturation of the
auditory system is of the essence to allow for the development
of auditory abilities, which will allow the child to acquire
language and, consequently, foster future learning that depends
on it. Such follow-up should be carried out in order to allow
early detection and intervention, when necessary, in cases of
hearing and language impairment.

CONCLUSION

From the studies reviewed it was possible to verify that
prematurity, as well as aspects related to it (gestational age, low
weight at birth and complications during birth), can negatively
influence hearing and language acquisition.

The studies indicate that prematurity is a risk factor that may
affect the maturation process of the central auditory system, thus
impairing hearing in premature infants. Language acquisition
during the first year of life depends on the appropriate maturation
of the central auditory pathway because formation of linguistic
representations by the environment is strongly conditioned by
the brain and factors related to the maturation. In this vein, the
importance to observe maturational conditions of the auditory
pathway in premature children is highlighted, since language
is favored by such conditions.

It was also observed that prematurity affects the development
of pre-linguistic abilities and linguistic outcomes in premature
children. Delay and abnormalities in these children’s language
development, impairments in phonetic and phonological aspects,
such as consonant inventory and syllabic complexity, may be
related to premature birth and aspects intrinsic to prematurity.
Thus, it is important for clinical practice to monitor children
exposed to risk factors, such as prematurity, in order to investigate
and understand the development of auditory and linguistic
abilities in them.

REFERENCES
1. Formiga CKMR, Linhares MBM. Avaliagdo do desenvolvimento inicial de
criangas nascidas pré-termo. Rev. Esc. Enferm. 2009;43(2):472-80. http:/

dx.doi.org/10.1590/S0080-62342009000200030.

CoDAS 2016;28(6):843-854

10.

11.

12.

14.

15.

16.

Rechia IC, Oliveira LD, Crestani AH, Biaggio EPV, Souza APR

Brum EHM, Schermann L. Vinculos iniciais e desenvolvimento infantil:
abordagem teorica em situag¢@o de nascimento de risco. Cien Saude Colet.
2004;9(2):457-67. http://dx.doi.org/10.1590/S1413-81232004000200021.

Linhares MBM, Carvalho AEV, Bordin MBM, Chimello JT, Martinez
FE, Jorge SM. Prematuridade e muito baixo peso como fatores de risco

ao desenvolvimento da crianga. Paidéia. 2000;10(18):60-9.
Mello RR, Silva KS, Rodrigues MC, Chalfun G, Ferreira RC, Delamonica

JV. Predictive factors for neuromotor abnormalities at the corrected age of
12 months in very low birth weight premature infants. Arq Neuropsiquiatr.
2009;67(2):235-41. PMid:19547815. http://dx.doi.org/10.1590/S0004-
282X2009000200012.

Ramos HAC, Cuman RKN. Fatores de risco para prematuridade: pesquisa
documental. Esc. Anna Nery Rev. Enferm. 2009;13(2):297-304. http://
dx.doi.org/10.1590/S1414-81452009000200009.

Rodrigues OMP, Bolsoni-Silva AT. Efeitos da prematuridade sobre o
desenvolvimento de lactentes. Rev. Bras. Crescimento Desenvolv. Hum.
2011;21(1):111-21.

Capurro H, Konichezky S, Fonseca D, Caldeyro-Barcia R. A simplified
method for diagnosis of gestational age in the newborn infant. J Pediatr.
1978;93(1):120-2. PMid:650322. http://dx.doi.org/10.1016/S0022-
3476(78)80621-0.

Lowe JR, Erickson SJ, Maclean P, Schrader R, Fuller J. Association of
maternal scaffolding to maternal education and cognition in toddlers born
preterm and full term. Acta Paediatr. 2013;102(1):72-7. PMid:23009657.
http://dx.doi.org/10.1111/apa.12037.

JCIH: Joint Committee on Infant Hearing [Internet]. [citado em 2014 Set
14]. Disponivel em: http://www.jcih.org/posstatemts.htm

Halpern R, Barros AJ, Matijasevich A, Santos IS, Victora CG, Barros FC.
Developmental status at age 12 months according to birth weight and family
income: a comparison of two Brazilian birth cohorts. Cad Saude Publica.
2008;24(3, Supl 3):444-50. PMid:18797720. http://dx.doi.org/10.1590/
S0102-311X2008001500010.

Guedes ZCF. A prematuridade e o desenvolvimento de linguagem. Rev
Soc Bras Fonoaudiol. 2008;13(1):97-8. http://dx.doi.org/10.1590/S1516-
80342008000100016.

Cox RM. Waiting for evidence-based practice for your hearing aid
fittings? It’s here! Hear J. 2004;7(8):10-7. http://dx.doi.org/10.1097/01.
HJ.0000292854.24590.8d.

. Phillips JP, Ruhl D, Montague E, Gasparovic C, Caprihan A, Ohls RK, et al.

Anterior cingulate and frontal lobe white matter spectroscopy in early childhood
of former very LBW premature infants. Pediatr Res. 2011;69(3):224-9.
PMid:21135758. http://dx.doi.org/10.1203/PDR.0b013e3182091d52.

Ribeiro LA, Zachrisson HD, Schjolberg S, Aase H, Rohrer-Baumgartner
N, Magnus P. Attention problems and language development in preterm
low-birth-weight children: cross-lagged relations from 18 to 36 months.
BMC Pediatr. 2011;11(59):1-11. PMid:21714885.

Eickmann SH, Malkes NF, Lima MC. Psychomotor development of preterm
infants aged 6 to 12 months. Sao Paulo Med J. 2012;130(5):299-306.
PMid:23174869. http://dx.doi.org/10.1590/S1516-31802012000500006.

Piteo AM, Yelland LN, Makrides M. Does maternal depression predict
developmental outcome in 18 month old infants? Early Hum Dev. 2012;88(8):651-
5. PMid:22361258. http://dx.doi.org/10.1016/j.earlhumdev.2012.01.013.


http://dx.doi.org/10.1590/S0080-62342009000200030
http://dx.doi.org/10.1590/S0080-62342009000200030
http://dx.doi.org/10.1590/S1413-81232004000200021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19547815&dopt=Abstract
http://dx.doi.org/10.1590/S0004-282X2009000200012
http://dx.doi.org/10.1590/S0004-282X2009000200012
http://dx.doi.org/10.1590/S1414-81452009000200009
http://dx.doi.org/10.1590/S1414-81452009000200009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=650322&dopt=Abstract
http://dx.doi.org/10.1016/S0022-3476(78)80621-0
http://dx.doi.org/10.1016/S0022-3476(78)80621-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23009657&dopt=Abstract
http://dx.doi.org/10.1111/apa.12037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18797720&dopt=Abstract
http://dx.doi.org/10.1590/S0102-311X2008001500010
http://dx.doi.org/10.1590/S0102-311X2008001500010
http://dx.doi.org/10.1590/S1516-80342008000100016
http://dx.doi.org/10.1590/S1516-80342008000100016
http://dx.doi.org/10.1097/01.HJ.0000292854.24590.8d
http://dx.doi.org/10.1097/01.HJ.0000292854.24590.8d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21135758&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21135758&dopt=Abstract
http://dx.doi.org/10.1203/PDR.0b013e3182091d52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21714885&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23174869&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23174869&dopt=Abstract
http://dx.doi.org/10.1590/S1516-31802012000500006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22361258&dopt=Abstract
http://dx.doi.org/10.1016/j.earlhumdev.2012.01.013

Effects of prematurity on language and hearing

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Lowe JR, Nolen TL, Vohr B, Adams-Chapman I, Duncan AF, Watterberg
K. Effect of primary language on developmental testing in children born
extremely preterm. Acta Paediatr. 2013;102(9):896-900. PMid:23735043.
http://dx.doi.org/10.1111/apa.12310.

Nasef N, Shabaan AE, Schurr P, Iaboni D, Choudhury J, Church P, et al.
Effect of clinical and histological chorioamnionitis on the outcome of
preterm infants. Am J Perinatol. 2013;30(1):59-68. PMid:22773280.

Toome L, Varendi H, Mdnnamaa M, Vals MA, Tanavsuu T, Kolk A. Follow-
up study of 2 year olds born at very low gestational age in Estonia. Acta
Paediatr. 2013;102(3):300-7. PMid:23176138. http://dx.doi.org/10.1111/
apa.12091.

Tong AY, El-Dairi M, Maldonado RS, Rothman AL, Yuan EL, Stinnett
SS, et al. Evaluation of optic nerve development in preterm and term
infants using handheld spectral-domain optical coherence tomography.
Ophthalmology. 2014;121(9):1818-26. PMid:24811961. http://dx.doi.
org/10.1016/j.0ophtha.2014.03.020.

Harris MN, Voigt RG, Barbaresi WJ, Voge GA, Killian JM, Weaver AL, et al.
ADHD and learning disabilities in former late preterm infants: a population-
based birth cohort. Pediatrics. 2013;132(3):630-6. PMid:23979091. http://
dx.doi.org/10.1542/peds.2012-3588.

Loe IM, Lee ES, Luna B, Feldman HM. Executive function skills are
associated with reading and parent-rated child function in children born
prematurely. Early Hum Dev. 2012;88(2):111-8. PMid:21849240. http://
dx.doi.org/10.1016/j.earlhumdev.2011.07.018.

Todd DA, Goyen TA, Smith J, Rochefort M. Developmental outcome in
preterm infats <29 weeks gestation with < Stage 3 retinopathy of prematurity
(ROP): relationship to severity of ROP. ] Dev Orig Health Dis. 2012;3(2):116-
22. PMid:25101922. http://dx.doi.org/10.1017/S2040174411000766.

Woodward LJ, Clark CAC, Bora S, Inder TE. Neonatal white matter
abnormalities an important predictor of neurocognitive outcome for very
preterm children. PLoS One. 2012;7(12):e51879. PMid:23284800. http://
dx.doi.org/10.1371/journal.pone.0051879.

Patil YJ, Metgud D. Comparison of non verbal learning difficulties in
preschoolers born preterm with the term born peers. Indian J Pediatr.
2014;81(4):346-9. PMid:24127008. http://dx.doi.org/10.1007/s12098-
013-1254-x.

Reidy N, Morgan A, Thompson DK, Inder TE, Doyle LW, Anderson PJ.
Impaired language abilities and white matter abnormalities in children born
very preterm and/or very low birth weight. J Pediatr. 2013;162(4):719-24.
PMid:23158026. http://dx.doi.org/10.1016/j.jpeds.2012.10.017.

Johnson S, Evans TA, Draper ES, Field DJ, Manktelow BN, Marlow N, et al.
Neurodevelopmental outcomes following late and moderate prematurity:
a population-based cohort study. Arch Dis Child Fetal Neonatal Ed.
2015;100(4):F1-8. http://dx.doi.org/10.1136/archdischild-2014-307684.
PMid:25834170.

De Schuymer L, De Groote I, Beyers W, Striano T, Roeyers H. Preverbal
skills as mediators for language outcome in preterm and full term children.
Early Hum Dev. 2011;87(4):265-72. PMid:21330069. http://dx.doi.
org/10.1016/j.earlhumdev.2011.01.029.

Lee ES, Yeatman JD, Luna B, Feldman HM. Specific language and
reading skills in school-aged children and adolescents are associated with
prematurity after controlling for IQ. Neuropsychologia. 2011;49(5):906-13.
PMid:21195100. http://dx.doi.org/10.1016/j.neuropsychologia.2010.12.038.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

853

Lima MCMP, Colella-Santos MF, Alves MC, Ruivo NGV, Casali RL,
Frangozo MF. Comparagao do desenvolvimento da linguagem de criangas
nascidas a termo e pré-termo com indicadores de risco para surdez. Distiirb
Comun. 2011;23(3):297-306.

Porto MAA, Azevedo MF, Gil D. GIL D. Auditory evoked potentials in
premature and full-term infants. Braz J Otorhinolaryngol. 2011;77(5):622-7.
PMid:22030972. http://dx.doi.org/10.1590/S1808-86942011000500015.

Oliveira CGT, Enumo SRF, Queiroz SS, Azevedo RR Jr. Indicadores
cognitivos, linguisticos, comportamentais e académicos de pré-escolares

nascidos pré-termo e a termo. Psic. Teor. e Pesq. 2011;27(3):283-90.

Penla MM, Werker JF, Dehaene-Lambertz G. Earlier speech exposure
does not accelerate speech inquisicion. J Neurosci. 2012;32(33):11159-63.
PMid:22895701. http://dx.doi.org/10.1523/INEUROSCIL.6516-11.2012.

Angrisani RG, Diniz EMA, Guinsburg R, Ferraro AA, Azevedo MF,
Matas CG. Auditory pathway maturational study in small for gestational
age preterm infants. CoDAS. 2014;26(4):286-93. PMid:25211687. http:/
dx.doi.org/10.1590/2317-1782/201420130078.

Angrisani RM, Azevedo MF, Carvallo RM, Diniz EM, Ferraro AA,
Guinsburg R, et al. Caracterizago eletrofisiologica da audigao em prematuros
nascidos pequenos para a idade gestacional. CoDAS. 2013;25(1):22-8.
PMid:24408166. http://dx.doi.org/10.1590/S2317-17822013000100005.

Smolkin T, Anton Y, Ulanovsky I, Blazer S, Mick O, Makhoul MI, et al.
Impact of gestational age on neonatal hearing screening in vaginally-born
late-preterm and early-term infants. Neonatology. 2013;104(2):110-5.
PMid:23839312. http://dx.doi.org/10.1159/000350554.

Cavalcante J, Isaac ML. Analysis of otoacoustic emissions in neonates at term
and preterm. Braz J Otorhinolaryngol. 2013;79(5):582-8. PMid:24141672.
http://dx.doi.org/10.5935/1808-8694.20130104.

Mansson J, Fellman V, Stjernqvist K. Extremely preterm birth affects
boys more and socio-economic and neonatal variables pose sex-specific
risks. Acta Paediatr. 2015;104(5):514-21. PMid:25620552. http://dx.doi.
org/10.1111/apa.12937.

Kupfer MCM, Jerusalinsky AN, Bernardino LMF, Wanderley D, Rocha
PSB, Molina SE, et al. Predictive value of clinical risk indicators in child
development: final results of a study based on psychoanalytic theory. Rev.
Latinoam. Psicopatol. Fundam. 2010;13(1):31-52. http://dx.doi.org/10.1590/
S1415-47142010000100003.

Oliveira LD, Ramos-Souza AP. O distirbio de linguagem em dois sujeitos
com risco para o desenvolvimento em uma perspectiva enunciativa do
funcionamento de linguagem. Rev. CEFAC. 2014;16(5):1700-12. http:/
dx.doi.org/10.1590/1982-0216201410713.

Flores MR, Souza APR, Moraes AB, Beltrami L. Associagao entre indices de
risco ao desenvolvimento infantil ¢ estado emocional materno. Rev CEFAC.
2013;15(2):348-60. http://dx.doi.org/10.1590/S1516-18462012005000046.

Klein VC, Linhares MBM. Prematuridade e interagdo mae-crianga: revisao
sistematica da literatura. Psicol Estud. 2006;11(12):277-84. http://dx.doi.
org/10.1590/S1413-73722006000200006. </jrn>>

D’Odorico L, Majorano M, Fasolo M, Salerni N, Suttora C. Characteristics
of phonological development as a risk factor for language development
in Italian-speaking pre-term children: a longitudinal study. Clin Linguist
Phon. 2011;25(1):53-65. PMid:21080829. http://dx.doi.org/10.3109/026
99206.2010.511759.

CoDAS 2016;28(6):843-854


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23735043&dopt=Abstract
http://dx.doi.org/10.1111/apa.12310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22773280&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23176138&dopt=Abstract
http://dx.doi.org/10.1111/apa.12091
http://dx.doi.org/10.1111/apa.12091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24811961&dopt=Abstract
http://dx.doi.org/10.1016/j.ophtha.2014.03.020
http://dx.doi.org/10.1016/j.ophtha.2014.03.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23979091&dopt=Abstract
http://dx.doi.org/10.1542/peds.2012-3588
http://dx.doi.org/10.1542/peds.2012-3588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21849240&dopt=Abstract
http://dx.doi.org/10.1016/j.earlhumdev.2011.07.018
http://dx.doi.org/10.1016/j.earlhumdev.2011.07.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25101922&dopt=Abstract
http://dx.doi.org/10.1017/S2040174411000766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23284800&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0051879
http://dx.doi.org/10.1371/journal.pone.0051879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24127008&dopt=Abstract
http://dx.doi.org/10.1007/s12098-013-1254-x
http://dx.doi.org/10.1007/s12098-013-1254-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23158026&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23158026&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2012.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25834170&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25834170&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21330069&dopt=Abstract
http://dx.doi.org/10.1016/j.earlhumdev.2011.01.029
http://dx.doi.org/10.1016/j.earlhumdev.2011.01.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21195100&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21195100&dopt=Abstract
http://dx.doi.org/10.1016/j.neuropsychologia.2010.12.038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22030972&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22030972&dopt=Abstract
http://dx.doi.org/10.1590/S1808-86942011000500015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22895701&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22895701&dopt=Abstract
http://dx.doi.org/10.1523/JNEUROSCI.6516-11.2012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25211687&dopt=Abstract
http://dx.doi.org/10.1590/2317-1782/201420130078
http://dx.doi.org/10.1590/2317-1782/201420130078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24408166&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24408166&dopt=Abstract
http://dx.doi.org/10.1590/S2317-17822013000100005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23839312&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23839312&dopt=Abstract
http://dx.doi.org/10.1159/000350554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24141672&dopt=Abstract
http://dx.doi.org/10.5935/1808-8694.20130104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25620552&dopt=Abstract
http://dx.doi.org/10.1111/apa.12937
http://dx.doi.org/10.1111/apa.12937
http://dx.doi.org/10.1590/S1415-47142010000100003
http://dx.doi.org/10.1590/S1415-47142010000100003
http://dx.doi.org/10.1590/1982-0216201410713
http://dx.doi.org/10.1590/1982-0216201410713
http://dx.doi.org/10.1590/S1516-18462012005000046
http://dx.doi.org/10.1590/S1413-73722006000200006
http://dx.doi.org/10.1590/S1413-73722006000200006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21080829&dopt=Abstract
http://dx.doi.org/10.3109/02699206.2010.511759
http://dx.doi.org/10.3109/02699206.2010.511759

854

44. Halpern R, Figueiras ACM. Influéncias ambientais na satide mental da
crianga. J. Pediatr. 2004;80(2):104-10.

45. Riani ACPR. A Psicanalise na clinica com bebés [monografia]. Juiz de
Fora: Universidade Federal de Juiz de Fora; 2003.

46. Oliveira LD, Peruzollo DL, Ramos AP. Interveng@o precoce em um caso
de prematuridade e risco ao desenvolvimento: contribui¢des da proposta
de terapeuta unico sustentado na interdisciplinariedade. Dist. Comum.
2013;25(2):187-202.

47. Maitre NL, Lambert WE, Aschner JL, Key AP. Cortical speech sound
differentiation in the neonatal intensive care unit predicts cognitive and
language development in the first 2 years of life. Dev Med Child Neurol.
2013;55(9):834-9. PMid:23799953. http://dx.doi.org/10.1111/dmen.12191.

CoDAS 2016;28(6):843-854

48.

49.

Rechia IC, Oliveira LD, Crestani AH, Biaggio EPV, Souza APR

Lightig I, Monteiro SRG, Couto MIV, Haro FMB, Campos MSC, Vaz
FAC, et al. Avaliagdo do comportamento auditivo em neonatos no bercario
de alto risco. In: Lightig I, Carvalho RMM. Audigao: abordagens atuais. Sao
Paulo: Pro-fono; 1997. p. 45-64.

Palladino RRR. A proposito dos indicadores de risco. Dist Com. 2007;19(2):193-
201.

Author contributions

ICR took part in the selection and assessment of the scientific studies and in
writing the paper; EPVB took part as co-advisor of the research and in writing
the paper; AHC took part in the selection and assessment of the scientific
studies; LDO took part in writing the article; APRS took part as advisor of
the research and in writing the paper.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23799953&dopt=Abstract
http://dx.doi.org/10.1111/dmcn.12191

