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Abstract

Introduction: The prevalence of prematurity and Autism Spectrum Disorder (ASD) has increased in
recent years. Although the etiology of ASD may be genetic, certain groups of children, such as premature
infants, are at higher risk for ASD. Objective: To map data reported in the literature on the association
between autism spectrum disorder and prematurity. Objective: To map data reported in the literature on
the association between autism spectrum disorder and prematurity. Methods: This is a literature review,
in which the guiding question was used as the research strategy, followed by the selection of articles and
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compilation of results. The selection criteria were: studies with samples of children that addressed autism
spectrum disorder, language development and prematurity. After reading the titles, descriptors, abstracts
and reading the articles in full by independent evaluators, the data recorded for the review were: year and
country of publication, type of study, sample, instruments used and main findings. Results: The initial
search included 144 articles. Of these, 68 were excluded due to duplication, 54 through independent
reading of the titles and abstracts and one because it was a case study. Of the remaining 22, after reading
in full, 13 were selected because they met the established inclusion and exclusion criteria. Conclusion:
The analysis of the selected studies allowed us to conclude that there may be an association between
autism spectrum disorder and prematurity, however, there was no evidence of which prematurity factor
may influence the emergence of signs of autism or the diagnosis of the disorder.

Keywords: Autism Spectrum Disorder; Autistic Disorder; Prematurity; Language Studies; Child
Language; Language Development.

Resumo

Introducao: A prevaléncia de prematuridade ¢ do Transtorno do Espectro do Autismo (TEA) tem
aumentado nos ultimos anos. Embora a etiologia do TEA possa ser genética, certos grupos de criangas,
como bebés prematuros, podem apresentar maior risco de atraso de linguagem e de TEA. Objetivo:
Mapear dados relatados na literatura acerca da associagdo entre transtorno do espectro do autismo, atra-
so de linguagem e prematuridade. Métodos: Trata-se de revisdo da literatura, na qual se utilizou como
estratégia de pesquisa a pergunta norteadora seguida da selec¢do de artigos e compilacéo dos resultados.
Foram critérios de seleg@o: estudos com amostras de criangas que abordaram transtorno do espectro do
autismo, desenvolvimento da linguagem e prematuridade. Apo6s leitura dos titulos, descritores, resumos
e leitura dos artigos na integra por avaliadores independentes, os dados registrados para a revisdo foram:
ano ¢ pais de publicacdo, tipo de estudo, amostra, instrumentos utilizados e principais achados. Resul-
tados: A busca inicial incluiu 144 artigos. Destes, foram excluidos 68 por duplicag@o, 54 por meio das
leituras independentes dos titulos e resumos ¢ um por ter se tratado de estudo de caso. Dos 22 restantes,
apos leitura na integra, 13 foram selecionados por terem contemplado os critérios de inclusdo e exclusdo
estabelecidos. Conclusao: A analise dos estudos selecionados permitiu concluir que pode existir uma
associagdo entre transtorno do espectro do autismo e prematuridade, porém, ndo houve evidéncias de
qual fator da prematuridade pode influenciar no surgimento dos sinais de autismo ou no diagndstico do
transtorno.

Palavras-chave: Transtorno do Espectro do Autismo; Transtorno Autistico; Prematuridade; Pesquisa
sobre Linguagem; Linguagem Infantil; Desenvolvimento da Linguagem.

Resumen

Introduccion: La prevalencia de la prematuridad y el trastorno del espectro autista (TEA) ha au-
mentado en los ultimos afios. Si bien la etiologia del TEA puede ser genética, ciertos grupos de nifos,
como los prematuros, presentan un mayor riesgo de padecerlo. Objetivo: Mapear datos reportados en la
literatura sobre la asociacion entre trastorno del espectro autista y prematuridad. Métodos: Se trata de una
revision de la literatura, en la que se utilizo la pregunta guia como estrategia de investigacion, seguida
de la seleccion de articulos y compilacion de resultados. Los criterios de seleccion fueron: estudios con
muestras de nifios que abordaran trastorno del espectro autista, desarrollo del lenguaje y prematuridad.
Luego de la lectura de titulos, descriptores, resimenes y lectura completa de los articulos por evaluadores
independientes, los datos registrados para la revision fueron: afo y pais de publicacion, tipo de estudio,
muestra, instrumentos utilizados y principales hallazgos. Resultados: La bsqueda inicial incluy6 144
articulos. De estos, 68 fueron excluidos por duplicacion, 54 mediante lectura independiente de titulos y
resimenes y uno por ser un estudio de caso. De los 22 restantes, luego de la lectura completa, 13 fueron
seleccionados por cumplir con los criterios de inclusion y exclusion establecidos. Conclusion: El ana-
lisis de los estudios seleccionados permitié concluir que puede existir una asociacion entre el trastorno
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del espectro autista y la prematuridad, sin embargo, no hubo evidencia de qué factor de la prematuridad
puede influir en la aparicion de signos de autismo o en el diagndstico del trastorno.

Palabras clave: Trastorno del Espectro Autista; Trastorno Autista; Prematuridad; Estudios del
Lenguaje; Lenguaje Infantil; Desarrollo del Lenguaje.

Introduction

Autism Spectrum Disorder (ASD) is char-
acterized by deficits in social interaction and
communication, along with restricted, repetitive,
and stereotyped behavioral patterns, interests, and
participation in activities'. Analysis of recent years
shows a significant increase in ASD prevalence
and, according to data from the Centers for Disease
Control and Prevention, it is estimated that one
in every 36 children is diagnosed with ASD?. Al-
though its etiology is multifactorial, with emphasis
on the genetic component, certain groups, such as
preterm infants, present a higher risk for develop-
ing the disorder®.

According to the Diagnostic and Statistical
Manual of Mental Disorders — DSM-5-TR (APA,
2022), ASD is classified as a neurodevelopmental
disorder characterized by persistent deficits in so-
cial communication and the presence of restricted
and repetitive patterns of behavior. These diagnos-
tic criteria help explain why certain populations,
such as preterm infants, may present earlier and
more intense signs of the disorder, since neurologi-
cal alterations associated with prematurity may di-
rectly impact the domains described in the manual.

Another relevant finding is that preterm in-
fants show a higher frequency of characteristics
compatible with ASD in early childhood com-
pared to full-term infants*. Additionally, mothers
of preterm infants perceive these symptoms two
to four months earlier than mothers of full-term
infants, and symptoms tend to be more severe in
preterm children®. It has also been demonstrated
that preterm infants fail the Modified Checklist
for Autism in Toddlers (M-CHAT)? at rates 7% to
27% higher than their full-term peers, reinforcing
the need for studies involving this population to
better understand the relationship between ASD
and prematurity.

Moreover, there has been an increase in late
preterm births, defined as those occurring between
34 and 36 weeks of gestational age®. Recent studies
suggest that these infants present increased risk

for neurological alterations compared to full-term
infants.

It is also noteworthy that several physiologi-
cal conditions have been associated with a higher
incidence of autistic characteristics, such as low
birth weight, congenital malformations, fetal dis-
tress, hypoxic-ischemic encephalopathy, congenital
cytomegalovirus infection, phenylketonuria, and
prematurity’. Recent discussions regarding ASD
pathophysiology reinforce this association. Authors
have proposed a comprehensive model integrat-
ing neuroanatomical and neurodevelopmental
evidence, including alterations in circuits related
to language, sensory processing, and brain con-
nectivity, suggesting that perinatal factors, such
as prematurity, may significantly influence mecha-
nisms involved in the development of the disorder.

Thus, considering the increase in ASD preva-
lence as well as the number of preterm births, the
objective of the present study was to map data
reported in the literature regarding the relationship
between ASD and prematurity.

Methods

This is a scoping review developed in accor-
dance with the recommendations of the Joanna
Briggs Institute (JBI)®. The Scoping Review tech-
nique proposes a rigorous and transparent method-
ology and has been widely used in the health field
as a means of mapping and synthesizing evidence
available in the literature on a given topic. Initially,
the guiding research question was defined: “Is there
an association between language delay in preterm
children and ASD?”

Thus, studies addressing preterm children and
their relationship with ASD were included in the
search, as well as those describing criteria used to
assess the risk of the disorder and delays in speech
and language development in this population. The
search for articles was conducted between August
2023 and April 2024.

This review followed the guidelines of the Pre-
ferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) — extension for Scoping
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Reviews!'? and was registered in the Open Science
Framework (OSF).

Research strategy

To guide the search for relevant articles, the
Population, Concept, and Context (PCC)? criteria
were used, considering: a) Population: preterm
children; b) Concept: prematurity and risk signs
for autism, according to the assumptions of the
Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-V)! ¢) Context: clinical and outpatient
settings.

Selection criteria

Studies involving children born with ges-
tational age less than 37 weeks, of both sexes,
diagnosed with ASD were included, as well as
articles describing criteria used to assess ASD
risk in preterm children. The search also included
studies that considered assessment, therapy, or
monitoring of preterm children with and without
an ASD diagnosis.

Articles including children with hearing loss,
cognitive impairments, and/or other comorbidities
were excluded. Regarding the concept, studies ad-
dressing children with comorbidities that excluded
the diagnosis of ASD or children diagnosed with
ASD without prematurity were excluded. In addi-
tion, case studies were excluded, since, according to
JBI methodological recommendations for scoping
reviews, this design has an individual descriptive
character and limited generalizability, not adequate-
ly contributing to the objective of this review, which
is to broadly and systematically map the available
body of evidence, identify key concepts, types of
studies, and gaps in the literature.

Full-text studies published between 2013 and
2023 in Portuguese, English, and Spanish were
included, encompassing quantitative and qualita-
tive articles, without restriction regarding year of
publication. The Rayyan software’ was used as a
tool for selection, inclusion, and exclusion of ar-
ticles from the Cochrane, Scopus, Web of Science,
Embase, and MEDLINE databases via PubMed.

Chartl. Search strategy used in the databases (Population, Concept, Context - PCC).

BASE

STRATEGY

BVS

("Transtorno do Espectro do Autismo" OR "Autism Spectrum Disorder" OR "Trastorno del
Espectro Autista" OR "Trouble du spectre autistique" OR "Transtorno Autistico" OR "Autistic
Disorder" OR "Trastorno Autistico" OR "Trouble autistique" OR Autismo OR Autism) AND
("Nascimento Prematuro" OR "Premature Birth" OR "Nacimiento Prematuro” OR "Naissance
prématurée" OR "Recém-Nascido Prematuro” OR "Infant, Premature" OR "Recien Nacido
Prematuro" OR Prématuré OR Prematuridade OR "Premature Infant" OR "Neonatal
Prematurity" OR Prematurity) AND ("Linguagem Infantil" OR "Child Language" OR "Lenguaje
Infantil" OR "Langage de I'enfant"” OR "Desenvolvimento da Linguagem" OR "Language
Development" OR "Desarrollo del Lenguaje" OR "Développement du langage oral")

MEDLINE VIA

("Autism Spectrum Disorder" OR "Autistic Disorder" OR Autism) AND ("Premature Birth" OR
"Infant, Premature" OR "Premature Infant" OR "Neonatal Prematurity" OR Prematurity) AND

PUBMED ("Child Language" OR "Language Development")
("Autism Spectrum Disorder" OR "Autistic Disorder" OR Autism) AND ("Premature Birth" OR
COCHRANE "Infant, Premature" OR "Premature Infant" OR "Neonatal Prematurity" OR Prematurity) AND

("Child Language" OR "Language Development")

SCOPUS (Portal
Capes)

("Autism Spectrum Disorder" OR "Autistic Disorder" OR Autism) AND ("Premature Birth" OR
"Infant, Premature" OR "Premature Infant" OR "Neonatal Prematurity" OR Prematurity) AND
("Child Language" OR "Language Development")

WEB OF SCIENCE
(Portal Capes)

("Autism Spectrum Disorder" OR "Autistic Disorder" OR Autism) AND ("Premature Birth" OR
"Infant, Premature" OR "Premature Infant" OR "Neonatal Prematurity” OR Prematurity) AND
("Child Language" OR "Language Development")

EMBASE (Portal

Capes)

(autism) AND (prematurity) AND ('language development')
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Data analysis

The initial selection of articles was carried
out independently by two of the authors through
reading of titles and abstracts, with duplicate pub-
lications removed. A consensus meeting was then
held with two additional authors. Subsequently, a
new selection was performed by the same authors,
who conducted full-text reading of the articles
initially selected.

Disagreements were resolved in a new consen-
sus meeting with the other two authors, following
these definitions: when both reviewers indicated
“yes,” the study was included; when both indicated

“no,” the study was excluded. In cases where one
reviewer indicated “maybe” and the other “yes,”
the study was included, adopting an equivalent
procedure for exclusion. Final consensus was
reached after discussion among the authors based
on the established inclusion and exclusion criteria.
The initial search identified 144 articles, of
which 68 were excluded due to duplication, 54 after
independent reading of titles and abstracts, and one
for being a case study. Of the remaining 22, after
full-text reading, 13 were selected for meeting the
established inclusion and exclusion criteria.

Records identified through
database search (n= 144)

Duplicate records removed

IDENTIFICATION

=)

Records after duplicat |
ecords after duplicate removal

Records selected for relevance
to the research question for
fullatext reading (n=22)

z
o
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=]
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»
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<
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Z
w
w
o
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1%}

Records selected for eligibility
(n=13)

Records excluded after title and abstract screening: not
(n=76) addressing study objective (n=54) and case studies (n=1)

Records excluded for not meeting inclusion criteria (n=9)

Figure 1. Flowchart of the study selection process according to PRISMA guidelines

Literature review

Results from electronic databases

Thirteen studies addressing prematurity, ASD,
and language development in children were in-
cluded. The selected studies were articles published
in scientific journals between 2013 and 2023.

Detailed data from the studies included in
the review, such as year of publication, authors,
objectives, study design, sample size, participant
characteristics (age, sex, groups), instruments used,
results, and conclusions, are available as supple-
mentary material to this article.

Analysis of selected studies

Regarding study design, two were literature
reviews'!2, two were experimental'"'®, and nine
were observational”'*?!. Concerning the topic
addressed, ten articles reported an association
between prematurity and delay in speech and
language development; one study identified an
association between prematurity and ASD risk';
and two studies found no association between
prematurity and ASD risk™">.

These results were heterogeneous, indicating
a lack of consensus regarding the relationships
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delays.

among prematurity, language development delay,
and ASD risk. Furthermore, two articles addressed
the application of screening protocols or question-
naires to assess language development in preterm
children'??, contributing to understanding the tools
used for early detection of possible developmental

Regarding sample characteristics, two articles
were literature reviews and eleven were studies in-
volving individuals aged 0 to 18 years. Most (seven
of'the eleven) included children under five years of
age'>161922; three involved school-age children's,
10-year-olds', and 18-year-olds'®. One study did

not report the age of participating children’.

Chart 2. Characterization of the studies included in the scoping review (authors, year, country,
design, sample, instruments, and main findings).

Authors,
year and Main objectives Type of study Sample Instruments used Main findings
country
Compare the core . Lower physical growth
. 1,506 infants born -
symptoms of ASD and Prospective ! . . . parameters and increased
etJaOIseESZS associated characteristics multicenter be;?reesztsatvivoe:ks IAr:Jttells—C;eI\/D\;-alkg;v(jizgg delays in developmental
UéAiﬁ between preterm (PT) and | observational a rogximatel '10 (ADI-R) milestones among
full-term (FT) children study PP ears oldy PT compared with FT
with ASD Y children
88 English-speaking
Foster- C°!“Pare MLU and LD children aged New Zealand Only prematurity reached
within and between . N X MacArthur-Bates SR . .
Cohen . ; . Cross-sectional 2;6 to 5;6 years L significance, interacting
diagnostic groups using . ; Communicative - -
et al,, 2023 data visualization and analytical study who received Development with age, as a predictor of
Israel®® : N - multidisciplinary morpholexical scores
mixed-effects modeling intervention Inventory (NZCDI)
Rel_ate two screening 69 preterm children Anamne5|s_, Early The p_rotocols for
. instruments for : Language Milestone assessing language
Brocchi & Prospective aged 0-24 months e
X developmental X Scale (ELM), acquisition were
Lima, 2021 cross-sectional | of corrected age who X -
1o assessment and language ) . observation protocol | complementary, providing
Brazil R study were hospitalized in K
development in preterm and developmental important data on
R the NICU
children follow-up developmental delay
Present a structured
proto‘cc_)I to_ |mp|em§nt The trial provides
caregiving intervention Ages and Stages .
106 preterm X . comprehensive data
. for preterm neonates . Questionnaire .
Hendricks . R Non-blinded newborns born on the effectiveness of
in a NICU environment . (ASQ-3-12) and P .
et al., 2021 randomized between 26 and 34 . caregiving intervention
v and compare . N : Trivandrum Language
India clinical trial weeks of gestational on neurodevelopment,
neurodevelopment Development
age ) language development,
outcomes between Screening Chart X
. and ASD risk
experimental and control
groups
Review current
evidence on risks of .
Srinivas, neurodevelopmental Systematic Specific form l:;—e;z;n:islzfgp'csseﬁgg:v
2018 impairment, sensory yreview 16 articles developed for gim airment and Y
Australial! impairment, cerebral literature search inteIIZCtual disabilit
palsy, epilepsy, ASD and Y
ADHD in preterm infants
. Review instruments Eight lnstruments Expressive and receptive
Silva et al., d K I . assessing spoken | defici
2017 used to assess spoken ~ Integrative 11 articles language skills in anguage deficits were
Brazil language in preschool literature review preschoolers born greater than cognitive
children born preterm preterm and motor deficits
Anamnesis,
Compare socioeconomic
- neurodevelopment of low 150 preterm and P Statistically significant
Ribeiro E ; . . classification E .
birth weight and very Cross-sectional full-term children differences in all assessed
et al.,, 2017 . . - X and Denver ;
17 low birth weight preterm cohort study divided according to domains between preterm
Brazil - - - Developmental :
children with full-term weight and age X and full-term children
children aged 1-3 years Screening Test II
(DDST-II)
Identify evidence
. rega!rd'"g the |nﬂuen_ce Studies addressing Delays or alterations
Carniel of risk factors on child . . .
Integrative - risk factors observed in several
etal.,, 2017 language development Ji X 29 articles .
1o A iterature review for language domains among preterm
Brazil and contributions X
development children
of speech-language
pathology
. . No atypical social
Pineda et Define neonatal social Longitudinal . MOd'ﬁed .Chedd'St for interactions were
P Ny 62 preterm infants Autism in Toddlers ]
al., 2015 characteristics related to observational observed among children
is 8 aged 2 years and Bayley Scales of
USA ASD risk study Infant Development who later screened
P positive for ASD
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Authors,
year and Main objectives Type of study Sample Instruments used Main findings
country
Bowers Characterize the 1,069 individuals Specific form for Females born preterm
et al. 2015 phenotype of males and Experimental with ASD born anamnesis and were more Iikeﬁ to be
U§A13 females with ASD born study preterm, older than medical record data nonverba}l
preterm versus full-term 18 years collection
Gabis & Classify children Most perinatal factors
Pomeroy, diagnosed with ASD Retrospective 446 children Institutional did not contribute to the
2014 according to etiological study diagnosed with ASD database records development of core ASD
USA? investigation symptoms
_— 20 PT and 16
Ribeiro & Comsiailﬁ gfor;wr:t:r:;gatlve extremely PT; Communicative Statistical differences
Lamonica, extremely preterm and Case-control 20 children with Behavior Observation | ™ communicative skills
2014 typically developin study language delay (CBO between preterm and
Brazil* chi?:jlaren ay ed 2_3p egars and 16 with typical full-term children
9 Y development
Determine whether .
Macka associations with gretshtavzg)inz:: as(_t:‘reognld
et al 23'13 gestational age and Retrospective 407,503 Multinomial logistic associgted withg Y
Scol.:iandls birth weight vary cohort study schoolchildren regression developmental and
among causes of special | 10PME it
educational needs earning disabilities

Legend: AC = cognitive delay; AF = speech delay; AV = assessment; BP = low birth weight; DA = atypical development; DF = physical
disabilities; DG = global development; DI = intellectual disability; DIN = child development; DLGG = language development; DL = lexical
development; DM = motor disabilities; DMF = morphological development; DP = premature development; DS = sensory disabilities;

DT = typical development; EP = early stimulation; FPN = perinatal factors; FR = risk factors; GE = experimental group; GT = control
group; H = males; IC = chronological age; ICO = corrected age; LC = receptive language; LE = expressive language; LGG = language;
M = females; MBP = very low birth weight; MF = fine motor; MG = gross motor; ND = neurodevelopment; NEE = special educational
needs; NV = nonverbal; P = preterm; PC = cerebral palsy; PE = extremely preterm; PP = weight percentile; PS = personal-social;

RA = autism risk; T = term; TDAH = attention-deficit/hyperactivity disorder; UTI = neonatal intensive care unit (NICU).

Discussion

Among the selected studies, one systematic
review'' identified only one study'* that reported
the risk of Autism Spectrum Disorder (ASD) in late
preterm infants at two years of corrected age using
the Modified Checklist for Autism in Toddlers (M-
CHAT). According to the authors, 14.5% of late
preterm infants, compared with 9.3% of infants
in the full-term control group, scored above the
clinical cutoff for ASD at two years of age. It is
noteworthy that information regarding the occur-
rence of neonatal complications was not included
in that study'. A more detailed analysis showed
that late preterm infants with sensory problems,
developmental delays, and speech and language
difficulties were more likely to obtain higher scores
on the ASD screening tests used'.

Another study'®, which evaluated 62 preterm
infants at two years of age using the Modified
Checklist for Autism in Toddlers and the Bayley
Scales of Infant and Toddler Development, found
that approximately one fifth of the sample screened
positive for ASD risk, while 28 children (45%) pre-
sented developmental delay. Among the children
with positive ASD screening results, nine (69%)
also showed developmental delay. The main con-
clusion of this study was that preterm infants at risk

for ASD at two years of age exhibited alterations
in early social interaction behaviors. Furthermore,
infants with positive screening results were less
likely to demonstrate gaze aversion and endpoint
nystagmus during social interaction in the neonatal
period?s.

These findings suggest that preterm infants,
because they are at greater risk for developmental
impairments, may present a developmental trajec-
tory that differs from that of full-term infants at
risk for ASD. Considering that an ASD diagnosis
is rarely confirmed at two years of age, these results
contribute to a better understanding of early signs
as well as the developmental pathway leading to
diagnosis'®.

Most perinatal factors and minor physical
anomalies observed in the evaluated infants did not
contribute to the development of the core symp-
toms of autism, according to one of the studies'”.
However, differences related to sex, clinical char-
acteristics, and diagnostic features were observed
when etiology was used to create ASD subtypes.
Another important aspect concerns the association
between low birth weight and the disorder. The
authors were unable to distinguish low birth weight
resulting from prematurity from that resulting
from intrauterine growth restriction. Therefore, the
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conclusion was that there is no association between
intrauterine growth restriction and ASDY".

One study demonstrated that children born pre-
term with low or very low birth weight may present
developmental delays even in the absence of brain
injury®?. This finding corroborates the results of
another study in which birth weight percentile was
associated with several deficits, including language,
motor, and intellectual development!®,

Another important factor concerns language
development, since language impairment is the
most frequent alteration observed in preterm
children. One study'® found that individuals born
preterm were more likely to be nonverbal, with a
statistically significant difference among girls but
not among boys'?.

In a literature review'?, all included studies
identified delays or alterations in groups of children
born preterm across several assessed domains. Ac-
cording to the authors, factors such as birth weight,
gestational age, and Apgar Scorenegatively influ-
ence language development'?.

Another study highlights that the assessment of
language in preterm children, as well as monitoring
their acquisition processes and providing timely
intervention, are important strategies for prevent-
ing or reducing sequelae associated with preterm
birth”. These findings are consistent with those
of another study that evaluated older children, in
which prematurity alone reached statistical signifi-
cance as a predictor of morphological and lexical
alterations in language®.

Some authors reported an association between
speech and language delay in preterm children,
although without linking these findings to ASD.
The analysis of the selected studies suggests that
there may be an association between ASD and
prematurity. However, it is not possible to specify
which factors related to prematurity are associated
with the emergence of autistic signs or with the
diagnosis of the disorder.

As a contribution, the present study provides
an updated synthesis of the literature regarding the
relationship between prematurity, language devel-
opment, and risk for ASD, highlighting knowledge
gaps that may guide future research in the field
of Speech-Language Pathology, particularly in
the area of Child Language. As a limitation, the
restricted number of studies simultaneously ad-
dressing autism and prematurity should be noted,
especially those investigating which prematurity-

related factors are associated with ASD beyond
low birth weight.

A further important gap concerns the preva-
lence of preterm children diagnosed with ASD, as
well as the proportion of children with ASD who
were born preterm. This finding reinforces the need
for additional studies focusing on these aspects and
contributing to a better understanding of how these
factors may inform new strategies for screening,
monitoring, and early intervention.

Conclusion

The results of this scoping review suggest that
prematurity is frequently associated with delays
in speech and language development. However,
evidence directly linking prematurity to Autism
Spectrum Disorder remains limited and inconclu-
sive.There is insufficient evidence to determine
which prematurity-related factors may influence
the emergence of autistic signs or the diagnosis
of ASD.

Given the increasing prevalence of both
prematurity and ASD, further studies with robust
methodological designs, larger samples, and longi-
tudinal follow-up are necessary to clarify possible
mechanisms underlying this relationship.From
a clinical perspective, systematic monitoring of
language development in preterm children is es-
sential, as early identification of alterations may
allow timely intervention and potentially reduce
long-term developmental impacts.

References

1. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders. 5th ed. Arlington: American
Psychiatric Association; 2013.

2. Maenner MJ, Shaw KA, Baio J; EdS1; Washington A, Patrick
M, DiRienzo M, et al. Prevalence of Autism Spectrum Disorder
Among Children Aged 8 Years - Autism and Developmental
Disabilities Monitoring Network, 11 Sites, United States,
2016. MMWR Surveill Summ. 2020 Mar 27; 69(4): 1-12. doi:
10.15585/mmwr.ss6904al. Erratum in: MMWR Morb Mortal
Wkly Rep. 2020 Apr 24;69(16):503. http://dx.doi.org/10.15585/
mmwr.mm6916a4

3. Arpino C, Compagnone E, Montanaro ML, Cacciatore D,
De Luca A, Cerulli A, Di Girolamo S, Curatolo P. Preterm
birth and neurodevelopmental outcome: a review. Childs Nerv
Syst. 2010 Sep; 26(9):1139-49. http://dx.doi.org/10.1007/
s00381-010-1125-y

@ Disttirb Comun, S&o Paulo, 2026,;38(1): €73134



Relationships between Autism Spectrum Disorder, language delay and prematurity: A scoping review

4. Movsas TZ, Paneth N. The effect of gestational age on
symptom severity in children with autism spectrum disorder. J
Autism Dev Disord. 2012 Nov; 42(11): 2431-9. http://dx.doi.
org/10.1007/s10803-012-1501-4

5. Castro-Souza, RM. Adaptagdo brasileira do M-Chat
(Modified checklist for autism in toddlers) [dissertagao]. Brasilia
(DF): Universidade de Brasilia; 2021.

6. Robins DL, Fein D, Barton ML, Green JA. The Modified
Checklist for Autism in Toddlers: an initial study investigating
the early detection of autism and pervasive developmental
disorders. J Autism Dev Disord. 2001 Apr; 31(2): 131-44. http://
dx.doi.org/10.1023/a:1010738829569

7. Gabis LV, Pomeroy J. An etiologic classification of autism
spectrum disorders. Isr Med Assoc J. 2014 May; 16(5): 295-8.

8. Munn Z, Aromataris E, Tufanaru C, Stern C, Porritt K,
Farrow J, et al. The development of software to support
multiple systematic review types: the Joanna Briggs Institute
System for the Unified Management, Assessment and
Review of Information (JBI SUMARI). Int J Evid Based
Healthc. 2019 Mar;17(1): 36-43. http://dx.doi.org/10.1097/
XEB.0000000000000152

9. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan: a web and mobile app for systematic reviews. Syst
Rev.2016; 5:210. http://dx.doi.org/10.1186/s13643-016-0384-4

10. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun
H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): Checklist and Explanation. Ann Intern Med.
2018 Oct 2; 169(7): 467-73. http://dx.doi.org/10.7326/M 18-
0850

11. Srinivas Jois R. Neurodevelopmental outcome of late-
preterm infants: A pragmatic review. Aust J Gen Pract. 2018
Nov; 47(11): 776-781.

12. Carniel CZ, Furtado MC de C, Vicente JB, Abreu RZ de,
Tarozzo RM, Cardia SETR, et al. Influence of risk factors on
language development and contributions of early stimulation:
an integrative literature review. Rev CEFAC. 2017Jan; 19(1):
109-18. http://dx.doi.org/10.1590/1982-0216201719115616

13. Bowers K, Wink LK, Pottenger A, McDougle CJ, Erickson
C. Phenotypic differences in individuals with autism spectrum
disorder born preterm and at term gestation. Autism. 2015 Aug;
19(6): 758-63. http://dx.doi.org/10.1177/1362361314547366

14. Guy A, Seaton SE, Boyle EM, Draper ES, Field DJ,
Manktelow BN, et al. Infants born late/moderately preterm
are at increased risk for a positive autism screen at 2 years
of age. J Pediatr. 2015 Feb; 166(2): 269-75.e3. http://dx.doi.
org/10.1016/j.jpeds.2014.10.053

15. Pineda R, Melchior K, Oberle S, Inder T, Rogers C.
Assessment of Autism Symptoms During the Neonatal Period: Is
There Early Evidence of Autism Risk? Am J Occup Ther. 2015
Jul-Aug; 69(4): 6904220010p1-11. http://dx.doi.org/10.5014/
ajot.2015.015925

16. Joseph RM, Lai ER, Bishop S, YiJ, Bauman ML, Frazier JA,
et al. Comparing autism phenotypes in children born extremely
preterm and born at term. 2023; 16(3): 653-66. http://dx.doi.
org/10.1002/aur.2885

17. Ribeiro CC, Pachelli MRO, Amaral NCO, Lamdnica DAC.
Development skills of children born premature with low and
very low birth weight. CoDAS. 2017; 29(1): e20160058. http://
dx.doi.org/10.1590/2317-1782/20162016058

18. Mackay DF, Smith GC, Dobbie R, Cooper SA, Pell JP.
Obstetric factors and different causes of special educational need:
retrospective cohort study of 407,503 schoolchildren. BJOG.
2013 Feb;120(3): 297-307. http://dx.doi.org/10.1111/1471-
0528.12071

19. Brocchi BS, Lima MCMP. Screening for language
development of preterm infants: relationship between two
assessment instruments. Rev CEFAC. 2021; 23(5): €3921. http://
dx.doi.org/10.1590/1982-0216/20212353921

20. Foster-Cohen S, Macrae T, Newbury J. Variation in morpho-
lexical development within and between diagnoses in children
with neurodevelopmental disorders. Front Psychol. 2023 Jan
12; 13: 968408. http://dx.doi.org/10.3389/fpsyg.2022.968408

21. Ribeiro CC, Lamonica DAC. Communicative abilities
in premature and extreme premature infants. Revista
CEFAC, 2014; 16(3): 830-9. http://dx.doi.org/10.1590/1982-
021620143813

22. Hendricks MR, Amboiram P, Mariam OJ, Suman RPN.
Effect of nurture intervention on neurodevelopmental
outcomes of preterm neonates: A randomized trial for protocol
standardization. 2021; 22(2): 97-103.

This work is licensed under a Creative Commons Attribution
4.0 International License, which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original
work is properly cited.

@ Disttirb Comun, S&o Paulo, 2026,;38(1): €73134

ARTICLES @

9/9



