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Abstract:
Since the first half of the 20th century there has been an interest in the study of the relationship between autism and autistic-like clinical features
and with visual impairments. Autism Spectrum disorders are one of the more worldwide-studied neurodevelopmental disorder with an increasing
prevalence in the last ten years. Visual impairment is a condition which derives from several causes (genetic, constitutional, injuries, nutritional
and environmental ones). Again, it is a kind of spectrum and an overarching category, because visual impairments range from refractive errors
(myopia, hyperopia, astigmatism), to amblyopia, strabismus, and to partial and total blindness. Since the first study of Keeler (1956) which
described autistic-like patterns in five preschool children who were totally blind due to retinopathy of prematurity (ROP), a growing number of
researchers addressed the relationship between autism and visual impairment. In this paper we focused on it, aiming to discuss on some lessons

learned in this field and to discuss some open questions since the first research in this field.
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1. INTRODUCTION There is an increasing awareness that individuals with ASD

Autism Spectrum Disorders (ASD) are one of the more
worldwide studied neurodevelopmental disorders with a
neurobiological basis [1 - 4] and with an increasing prevalence
in the last ten years [5 - 7]. According to recent studies, more
than one child in 68 children has autism spectrum disorder, and
maybe in the near future, this prevalence will increase even
more [5, 6]. According to recent international diagnostic
criteria, children with autism have three main features:
impaired social interaction, impaired communication, and
restricted and repetitive behaviors [8]. The current use of the
terminology “ASD” is based on the concept of “spectrum”
which, in the current psychopathology, describes the extreme
heterogeneity in behavioral features in children with autism
and in the range of level of impairment/s in each considered
feature. According to the quality and the severity of the
behavioral features and the signs and the symptoms of each
individual with ASD, autism spectrum disorder has important
effects on functioning and on the quality of life. Early
screening path and assessment are very crucial in the
promotion of specific interventions to support development.
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can have some other developmental disorders (one or even
more than one). Again, specific and early screening path and
assessment are needed to gain information regarding the
comorbidities related to different disorders and to develop
specific interventions to support the developmental potential
and to promote the functioning of individuals [5, 6].

In this regard, since the first half of the 20" century, there
has been an increasing interest in the study of the relationship
between autism and autistic-like clinical features and visual
impairments (VIs); there are increasing findings on the
comorbidities existing between these two conditions.

“Visual impairment” (VI) is an overall clinical label that
refers to different clinical conditions which could be caused by
several etiologies (genetic, constitutional, lesional, nutritional
and environmental ones). Again, the label “VI” refers to a kind
of spectrum and an overarching category of conditions. VI
impairments can range from refractive errors (myopia,
hyperopia, astigmatism) to amblyopia, strabismus, and partial
and total blindness; they can range from mild to severe
conditions. Moreover, they can have an early or later onset in
the life of individuals, and some of them can have different
effects in different phases of the lifecycle (infancy,
preadolescence, adolescence, adulthood).

DOI: 10.2174/1745017902117010212, 2021, 17, 212-216


https://clinical-practice-and-epidemiology-in-mental-health.com
http://crossmark.crossref.org/dialog/?doi=10.2174/1745017902117010212&domain=pdf
mailto:drpetretto@unica.it
mailto:reprints@benthamscience.net
http://dx.doi.org/10.2174/1745017902117010212

A First Approach to a Complex Relationship

Moreover, according to the quality and the severity of the
visual impairment and the signs and the symptoms of each
individual, these visual disorders can have different effects on
the functioning and the quality of life of individuals. Also, for
Vls, specific and early screening and assessment paths are
needed to gain information regarding the clinical conditions
and to develop specific interventions.

When we consider individuals with comorbidities
occurring between VI and ASD, it is needless to say that
specific and early screening and assessment paths are even
more needed to gain information regarding comorbidities and
to develop specific interventions.

In this editorial, we aim to discuss the comorbidity existing
between ASD and VI with a focus on some theoretical and
diagnostical problems and then discuss some lessons learned in
this field; finally, we propose some open questions that need to
be addressed again in the future.

1.1. Comorbidity Existing between Autism Spectrum
Disorders and Visual Impairments

Since the first study of Keeler [9] which described autistic-
like patterns in five preschool children who were totally blind
due to retinopathy of prematurity (ROP), a growing number of
researchers have addressed the relationship between autism and
visual impairment. Soon after the study of Keeler, some other
authors addressed the same topic, and this topic received
increasing attention over time. In the last 30 years, two main
approaches have emerged in the study of this relationship: the
first approach starts from severe VI (mainly total or partial
blindness) and it focuses on the prevalence of autism disorders
and/or autistic-like patterns, while the second approach starts
from autistic disorders and on the study of the prevalence of
Vis (mainly refractive errors but also more severe visual
disorders like total or partial blindness) [10 - 20]. In other
words, in the first approach, the authors evaluated the
prevalence of ASD in clinical samples of individuals with a
previous diagnosis of severe VIs, while in the second approach,
the authors studied the prevalence of VlIs in clinical samples of
individuals with a previous diagnosis of ASD.

In both approaches, a risk of under-diagnosis and under-
recognition of the comorbidity between the two kinds of
disorders has been described due to the diffuse tendency to
focus attention on the more critical disorder and to not consider
that when a child already has a neurodevelopmental disorder,
there is a high risk to have another one. Unfortunately, because
of this approach, there is also the tendency to not search for a
second developmental disorder when a child receives a
diagnosis of any developmental disorder. It is needless to
underline that this approach has negative consequences not
only on the diagnosis of the disorder/s but also on the
cure/care, and on treatment of people with two or more
neurodevelopmental disorders.

As the first approach has received more attention and it is
more represented in scientific literature, in this paper, we have
focused a little more on it with respect to its consequences on
diagnosis and on intervention, but it is important to consider
that the second approach has important effects on the same
issues, too. There is an agreement that the relationship between
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autism and visual impairment is a close relationship; data from
epidemiological studies show that there are some causes of
total and partial blindness that have a closer relationship with
ASD: retinopathy of prematurity (ROP), Leber’s amaurosis,
optic nerve hypoplasia, septo-optic nerve dysplasia, micro-
ophtalmia, anophtalmia, and CHARGE syndrome [16 - 19, 21 -
27]. According to some epidemiological studies, the
relationship between these visual pathologies and ASD
accounts for 30% to 90% [16 - 19, 21 - 24, 27].

But studying the relationship between VI and ASD is not a
simple task, and in this field of study, there are two main topics
of interest that raise questions of a theoretical nature clearly,
i.e. diagnosis/differential diagnosis, and treatment and
cure/care of people with comorbidity between ASD and VIs. In
the following, we report and discuss some main points of
interest related to these two topics, and we also discuss some
other general points.

1.2. Diagnosis and Early Screening to Discover the
Comorbidity between ASD and VI

Regarding diagnosis, as the conceptual models of autism
have changed over the years [1, 4], there are some differences
in the papers that have described and discussed the topic of
diagnosis over time. In each article, the authors have used the
theoretical model that was in use in that specific period, and
therefore, used the current diagnostic criteria and the
evaluation tools which in that particular period were considered
valid and reliable for the diagnosis of autism. With reference to
diagnostic criteria, since Keller's first study [9], there has been
a progressive change in the terminology used to indicate autism
and in the diagnostic criteria used (from DSM III to DSM-1V,
and then to DSM-5) [1]. As a strictly related issue, there has
been a progressive change in the use of psychometric tests for
the assessment and the evaluation of the behavioral features
central to and associated with ASD. In the first years of this
kind of research, there was a focus on some behavioral traits,
like skin picking, hand flapping, rocking. This approach was
based more on the description of behavioral features than
describing a diagnostical process, and the authors merely
described the quantity/quality of these behavioral features. This
early approach stimulated a debate because while some authors
considered these behavioral traits as a consequence of
blindness itself, other authors considered them as autistic-like
traits [9, 28 - 31]. Only more recent papers have described
overlapping and comorbidity between VI and ASD considering
social, linguistic and communicative development in children
with blindness and not only just the described behavioral
patterns. These more recent papers consider the new
conceptual model of autism and the authors focus assessment
on the three main clinical features of autism (impaired social
interaction, communication, and restricted and repetitive
behavior) [8, 14, 15, 32, 33].

Due to the changing terminology used to indicate autism
and the diagnostic criteria, evaluation tools and psychometric
instruments for the assessment of autistic features have
changed over time too. Some specific methodological problems
in the diagnosis of autism in individuals with VI have emerged,;
while individuals with autism can have better visual and visuo-
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perceptual reasoning abilities than verbal reasoning abilities
and linguistic abilities (i.e., their visual and visuo-perceptual
reasoning could be a better way to assess their general
abilities), individuals with both VI and ASD have added
difficulties in access to visual information due to the specificity
of the VI itself. As the main psychometric tools for diagnosis
of autism are based on this expected neuropsychological profile
and on the expected balance between strengths and difficulties
of people with ASD, some of these psychometric tools (and/or
some specific items in these psychometric tools) are not valid
and reliable for the assessment of individuals with both VI and
ASD. Recent papers have discussed and addressed those
peculiar problems related to the psychometric instruments
usually used for the diagnosis of autism [14, 15, 34, 35].
Moreover, considering again their verbal impairment, for
individuals with ASD, access to information on a verbal basis
is not possible or partially possible and it is replaced by visual
access, while individuals with both VI and ASD have clear
difficulties in access to verbal information and can also have
communicative difficulties, but they also have difficulties in
visual access. These aspects have important consequences, for
example, during the complex path of diagnosis of autism in
people with blindness because even visual access of
information is impaired and visuo and visuoperceptual
reasoning are not very simple to assess. Consequently, there is
an open debate on the need to develop new psychometric
instruments for the diagnosis of autism in people with
blindness and/or on the need to adapt previous psychometric
instruments according to these new aspects [14 - 16, 36]. More
research is needed in this field.

1.3. Treatment and Cure/Care to Support the
Developmental Potential of an Individual with ASD and VI

Treatment approaches and cure/care approaches to support
the developmental potential of individuals with autism have
changed over the years too [4]. Most of the different treatment
approaches currently used for the treatment of individuals with
ASD are based on visual access to information. Some specific
problems adapting treatment approaches and cure/care
approaches with individuals with VI and ASD have emerged,
which are related to their difficulties in accessing the visual
information. Recent papers have discussed and addressed those
peculiar problems [16 - 18] and there is a general agreement on
the need to develop new intervention approaches and/or to
adapt previous ones to support the developmental potential of
people with VI and ASD, considering the complex relationship
between cognitive and neuropsychological impairments in
autism and in severe VI, like blindness. Specifically, there is an
agreement on the need to adapt some previous intervention
approaches devoted specifically to children and adolescents
with autism, considering the need to transform visual
information and visual cues into tactile information and tactile
cues [16 - 18, 37]. Again, more research is needed in this field
to assess the effectiveness and the efficacy of known
approaches to support the developmental and learning potential
of individuals with VI and ASD and to develop and assess the
effectiveness of new ones.
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1.4. Person-centered Approach and the Role of Families

Considering the experience of people with VI and ASD, as
these disorders affect all the domains of people’s life and also
affect different aspects of the self and the project in life, we
believe that a person-centered approach is needed involving a
central role of the people with disability and of family and with
an attention on their needs during all the phases of the life-
cycle and on each person’s unique balance of strengths and
talents [16 - 18].

Moreover, with a focus on the experience of families and
caregivers, it is necessary to better understand their unmet
needs and support them since the first phases of life of people
with VI and ASD [16 - 18, 38]. This support is crucial since the
first stages of development to gain a deeper understanding of
the functional and neuropsychological profiles of the family
members as a basis to develop shared ways to communicate.
Again, support to families and caregivers is crucial during the
intervention. Further research is needed to explore in a deeper
way the unexpressed and unmet needs of caregivers, with a
specific focus on communication features of people with ASD
and VI, and with the aim to help caregivers and other family
members to develop specific communication strategies [16,
18].

1.5. Transdisciplinary Approach

Regarding intervention, a transdisciplinary approach, based
on the cooperation between experts in medicine,
neuropsychiatry, clinical psychology, education, and other
fields of mental health and rehabilitation as well as education is
needed to develop evidence-based intervention and to integrate
previous experience in both fields of intervention to support the
developmental potential of individuals with ASD and of
individuals with VI, and to increase effectiveness and efficacy
for intervention devoted to the comorbidity existing between
them. As a central feature of the just described person-centered
approach, individuals with VI and ASD and their family have a
central role in this approach and in the shared definition of
short-, medium- and long-term goals.

Considering a life-long approach and a focus on daily life,
the role of professionals with specific training is crucial.
Educators and other professionals have a central role in
supporting people with this comorbidity in every context of life
(school, families, vocational sites, and other contexts) and
enhancing their developmental and learning potential. A
specific role is played by educators with relevant training and
knowledge in both fields of typhlology and treatment of
spectrum autism disorders. Their role is central in the daily-
based support for people with ASD and VI, aiming to design
individualized projects for school inclusion and for the
development of activities of daily life and other autonomies.
Moreover, these professionals also play an important role in the
support of caregivers and family members.

CONCLUSION

In this paper, we have addressed some aspects of the
complex relationship between ASD and VIs. We have focused
mainly on some theoretical questions that have emerged from
this field of study. We also have discussed some lessons
learned and some open questions related to complex themes (as
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diagnosis, early screening, treatment, and cure/care). Based on
the literature review, we believe that a central point in this field
of study is the importance to address and discover in the early
phases of development the possible comorbidity exisiting
between VI and ASD, as well as every kind of comorbidity
between ASD and other neurodevelopmental disorders (also
the ASD itself). In this paper, we have addressed some points
that are specific to the comorbidity present between ASD and
VI, but it is important to note that some issues considered in
the paper are relevant also for Autism in general and they
become even more evident in the presence of comorbidity
between autism and other neurodevelopmental disorders (like
those related to the need to anticipate age of diagnosis and the
first intervention).

Based on the literature in this field, even if the relationship
between autism and visual impairment has gained the attention
of clinical professionals and researchers, only some aspects of
this complex relationship are known by now, and there are
some other steps that need to be taken in the near future. We
believe that two different paths and approaches are needed to
proceed in this field of knowledge. The first path is based on
research and the second one is based on the dissemination of
research results and findings. In both regards, and even more in
the second one, the promotion of a network for research and
clinical exchange is crucial to gain more detailed knowledge of
this field and to share it. Specific training courses for health
professionals are needed, together with conferences and
webinars aimed to spread general knowledge and to inform
public on these topics. These conferences and webinars are
based on the cooperation between clinical physicians,
psychologists, pedagogists, professionals in the field of
education, teachers, and other health professionals.

AUTHORS’ CONTRIBUTIONS

All the authors equally contributed to the design of the
study. They have read and agreed to the published version of
the manuscript.

CONSENT FOR PUBLICATION
Not applicable.

FUNDING

This study is supported by the Project “Vis a Vis”, a
project founded by IERFOP. The research group is composed
of IERFOP, APRI SERVIZI, and a research group from the
Department of Education, Psychology and Philosophy of the
University of Cagliari, Italy.

CONFLICT OF INTEREST

Dr. Donatella Rita Petretto is the Editorial Board Member
of Clinical Practice and Epidemiology in Mental Health.
ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Dell’Osso L, Luche RD, Gesi C, Moroni I, Carmassi C, Maj M. From
asperger’s autistischen psychopathen to DSM-5 autism spectrum
disorder and beyond: A subthreshold autism spectrum model. Clin
Pract Epidemiol Ment Health 2016; 12: 120-31.

Clinical Practice & Epidemiology in Mental Health, 2021, Volume 17 215

[2]

[3]

[4]

[6]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

(18]

[19]

[http://dx.doi.org/10.2174/1745017901612010120] [PMID: 27867417]
Dell’Osso L, Lorenzi P, Carpita B. Autistic traits and illness
trajectories. Clin Pract Epidemiol Ment Health 2019; 15: 94-8.
[http://dx.doi.org/10.2174/1745017901915010094] [PMID: 31819756]
Dell’Osso L, Carmassi C, Cremone IM, et al. Defining the optimal
threshold scores for adult autism subthreshold spectrum (AdAS
Spectrum) in clinical and general population. Clin Pract Epidemiol
Ment Health 2020; 16: 204-11.
[http://dx.doi.org/10.2174/1745017902016010204] [PMID: 33719360]
Vivanti G, Messinger DS. Theories of autism and autism treatment
from the DSM III through the present and beyond: Impact on research
and practice. J Autism Dev Disord 2021; 51(12): 4309-20.
[http://dx.doi.org/10.1007/310803-021-04887-z] [PMID: 33491120]
Navarro-Pardo E, Lopez-Ramon F, Alonso-Esteban Y, Alcantud-
Marin F. Diagnostic tools for autism spectrum disorders by gender:
Analysis of current status and future lines. Children (Basel) 2021;
8(4): 262.

[http://dx.doi.org/10.3390/children8040262] [PMID: 33805261]

Lyall K, Croen L, Daniels J, et al. The changing epidemiology of
autism spectrum disorders. Annu Rev Public Health 2017; 38(38):
81-102.
[http://dx.doi.org/10.1146/annurev-publhealth-031816-044318]
[PMID: 28068486]

Tromans S, Chester V, Kiani R, Alexander R, Brugha T. The
prevalence of autism spectrum disorders in adult psychiatric inpatients:
A systematic review. Clin Pract Epidemiol Ment Health 2018; 14:
177-87.

[http://dx.doi.org/10.2174/1745017901814010177] [PMID: 30197663]
APA American Psychiatric Association. Diagnostic and statistical
manual of mental disorders DSM5. Washington, DC: APA 2013.
Keeler WR. 1956; Autistic patterns and defective communication in
blind children with retrolental fibroplasia. Proceedings of the Annual
Meeting of the American Psychopathological Association 64-83.
Chang M, Gandhi N, O’Hara M. Ophthalmologic disorders and risk
factors in children with autism spectrum disorder (ASD). Invest
Ophthalmol Vis Sci 2019; 60(9): 3621-1.

Chang MY, Doppee D, Yu F, Perez C, Coleman AL, Pineles SL.
Prevalence of ophthalmologic diagnoses in children with autism
spectrum disorder using the optum dataset: A population-based study.
Am J Ophthalmol 2021; 221: 147-53.
[http://dx.doi.org/10.1016/j.aj0.2020.08.048] [PMID: 32896499]
Andrews R, Wyver S. Autistic tendencies: Are there different
pathways for blindness and autism spectrum disorder? Br J Vis
Impairment 2005; 23(2): 52-7.
[http://dx.doi.org/10.1177/0264619605054776]

Dammeyer J. Symptoms of autism among children with congenital
deafblindness. J Autism Dev Disord 2014; 44(5): 1095-102.
[http://dx.doi.org/10.1007/s10803-013-1967-8] [PMID: 24127166]

De Vaan G, Vervloed MPJ, den Boom MH, Antonissen A, Knoors H,
Verhoeven L. A critical review of screening and diagnostic
instruments for autism spectrum disorders in people with sensory
impairments in addition to intellectual disabilities. ] Ment Health Res
Intellect Disabil 2016; 9(1-2): 36-59.
[http://dx.doi.org/10.1080/19315864.2015.1119917]

de Vaan G, Vervloed MPJ. OASID, an instrument for assessing autism
spectrum disorders in individuals with intellectual disabilities
combined with visual impairments or deafblindness. J Vis Impair
Blind 2021; 115(2): 134-42.
[http://dx.doi.org/10.1177/0145482X211000965]

de Verdier K, Fernell E, Ek U. Blindness and autism: Parents’
perspectives on diagnostic challenges, support needs and support
provision. J Autism Dev Disord 2020; 50(6): 1921-30.
[http://dx.doi.org/10.1007/s10803-019-03944-y] [PMID: 30815772]
de Verdier K, Ulla E, Lofgren S, Fernell E. Children with blindness -
major causes, developmental outcomes and implications for
habilitation and educational support: A two-decade, swedish
population-based study. Acta Ophthalmol 2018; 96(3): 295-300.
[http://dx.doi.org/10.1111/a0s.13631] [PMID: 29168313]

de Verdier K, Fernell E, Ek U. Challenges and successful pedagogical
strategies: Experiences from six swedish students with blindness and
autism in different school settings. J Autism Dev Disord 2018; 48(2):
520-32.

[http://dx.doi.org/10.1007/s10803-017-3360-5] [PMID: 29080033]

Ek U, Fernell E, Jacobson L. Cognitive and behavioural characteristics
in blind children with bilateral optic nerve hypoplasia. Acta paediatrica
2005; 94: 1421-6.

[http://dx.doi.org/10.1080/08035250510037290]


http://dx.doi.org/10.2174/1745017901612010120
http://www.ncbi.nlm.nih.gov/pubmed/27867417
http://dx.doi.org/10.2174/1745017901915010094
http://www.ncbi.nlm.nih.gov/pubmed/31819756
http://dx.doi.org/10.2174/1745017902016010204
http://www.ncbi.nlm.nih.gov/pubmed/33719360
http://dx.doi.org/10.1007/s10803-021-04887-z
http://www.ncbi.nlm.nih.gov/pubmed/33491120
http://dx.doi.org/10.3390/children8040262
http://www.ncbi.nlm.nih.gov/pubmed/33805261
http://dx.doi.org/10.1146/annurev-publhealth-031816-044318
http://www.ncbi.nlm.nih.gov/pubmed/28068486
http://dx.doi.org/10.2174/1745017901814010177
http://www.ncbi.nlm.nih.gov/pubmed/30197663
http://dx.doi.org/10.1016/j.ajo.2020.08.048
http://www.ncbi.nlm.nih.gov/pubmed/32896499
http://dx.doi.org/10.1177/0264619605054776
http://dx.doi.org/10.1007/s10803-013-1967-8
http://www.ncbi.nlm.nih.gov/pubmed/24127166
http://dx.doi.org/10.1080/19315864.2015.1119917
http://dx.doi.org/10.1177/0145482X211000965
http://dx.doi.org/10.1007/s10803-019-03944-y
http://www.ncbi.nlm.nih.gov/pubmed/30815772
http://dx.doi.org/10.1111/aos.13631
http://www.ncbi.nlm.nih.gov/pubmed/29168313
http://dx.doi.org/10.1007/s10803-017-3360-5
http://www.ncbi.nlm.nih.gov/pubmed/29080033
http://dx.doi.org/10.1080/08035250510037290

216 Clinical Practice & Epidemiology in Mental Health, 2021, Volume 17

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Jure R, Pogonza R, Rapin I. Autism Spectrum Disorders (ASD) in
blind children: Very high prevalence, potentially better outlook. J
Autism Dev Disord 2016; 46(3): 749-59.
[http://dx.doi.org/10.1007/s10803-015-2612-5] [PMID: 26408327]
Hartshorne TS, Grialou TL, Parker KR. Autistic-like behavior in
CHARGE syndrome. Am J Med Genet A 2005; 133A(3): 257-61.
[http://dx.doi.org/10.1002/ajmg.a.30545] [PMID: 15637726]
Hartshorne TS, Nicholas J, Grialou TL, Russ JM. Executive function
in CHARGE syndrome. Child Neuropsychol 2007; 13(4): 333-44.
[http://dx.doi.org/10.1080/09297040600850944] [PMID: 17564850]
Fink C, Borchert M. Optic Nerve Hypoplasia and Autism: Common
Features of Spectrum Diseases. J Vis Impair Blind 2011; 105(6):
334-8.

[http://dx.doi.org/10.1177/0145482X1110500604]

Ek U, Fernell E, Jacobson L, Gillberg C. Relation between blindness
due to retinopathy of prematurity and autistic spectrum disorders: A
population-based study. Dev Med Child Neurol 1998; 40(5): 297-301.
[http://dx.doi.org/10.1111/j.1469-8749.1998.tb15380.x] [PMID:
9630256]

Parr JR, Dale NJ, Shaffer LM, Salt AT. Social communication
difficulties and autism spectrum disorder in young children with optic
nerve hypoplasia and/or septo-optic dysplasia. Dev Med Child Neurol
2010; 52(10): 917-21.
[http://dx.doi.org/10.1111/j.1469-8749.2010.03664.x]
20370811]

Williams ME, Fink C, Zamora I, Borchert M. Autism assessment in
children with optic nerve hypoplasia and other vision impairments.
Dev Med Child Neurol 2014; 56(1): 66-72.
[http://dx.doi.org/10.1111/dmen.12264] [PMID: 24000901]
Jutley-Neilson J, Harris G, Kirk J. The identification and measurement
of autistic features in children with septo-optic dysplasia, optic nerve
hypoplasia and isolated hypopituitarism. Res Dev Disabil 2013;
34(12): 4310-8.

[http://dx.doi.org/10.1016/j.ridd.2013.09.004] [PMID: 24210356]
Chase JB. Retrolental fibroplasia and autistic symptomatology
Research series, no 74. New York: American Foundation for the Blind
1972.

Chess S. Follow-up report on autism in congenital rubella. J Autism
Child Schizophr 1977; 7(1): 69-81.

[PMID:

[30]
(31]

[32]

[33]

[34]

[35]

[36]

(371

(38]

Pili et al.

[http://dx.doi.org/10.1007/BF01531116] [PMID: 576606]

Chess S, Korn SJ, Fernandez PB. Psychiatric disorders of children
with congenital rubella. New York: Brunner/Mazel 1971.

Fraiberg S. Insights from the blind: Comparative studies of blind and
sighted infants. Ist ed. New York: Basic Books 1977.

Dahl S, Kristoffersen Wiberg M, Tedr Fahnehjelm K, Sdvendahl L,
Wickstrom R. High prevalence of pituitary hormone deficiency in both
unilateral and bilateral optic nerve hypoplasia. Acta Paediatr 2019;
108(9): 1677-85.

[http://dx.doi.org/10.1111/apa.14751] [PMID: 30740788]

Dahl S, Wickstrom R, Ek U, Teér Fahnehjelm K. Children with optic
nerve hypoplasia face a high risk of neurodevelopmental disorders.
Acta Paediatr 2018; 107(3): 484-9.
[http://dx.doi.org/10.1111/apa.14163] [PMID: 29172231]

Absoud M, Parr JR, Salt A, Dale N. Developing a schedule to identify
social communication difficulties and autism spectrum disorder in
young children with visual impairment. Dev Med Child Neurol 2011;
53(3): 285-8.
[http://dx.doi.org/10.1111/j.1469-8749.2010.03846.x]
21166670]

Matsuba CA. Assessment of autism in children with visual
impairment. Dev Med Child Neurol 2014; 56(1): 8-9.
[http://dx.doi.org/10.1111/dmen.12320] [PMID: 24127826]
Hoevenaars-van den Boom MAA, Antonissen ACFM, Knoors H,
Vervloed MPJ. Differentiating characteristics of deafblindness and
autism in people with congenital deafblindness and profound
intellectual disability. J Intellect Disabil Res 2009; 53(6): 548-58.
[http://dx.doi.org/10.1111/j.1365-2788.2009.01175.x] [PMID:
19457155]

Lima JL, Axt G, Teixeira DS, et al. Exergames for children and
adolescents with autism spectrum disorder: An Overview. Clin Pract
Epidemiol Ment Health 2020; 16: 1-6.
[http://dx.doi.org/10.2174/1745017902016010001] [PMID: 32508964]
Picardi A, Gigantesco A, Tarolla E, et al. Parental burden and its
correlates in families of children with autism spectrum disorder: A
multicentre study with two comparison groups. Clin Pract Epidemiol
Ment Health 2018; 14: 143-76.
[http://dx.doi.org/10.2174/1745017901814010143] [PMID: 30158998]

[PMID:

© 2021 Pili et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https:/creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


http://dx.doi.org/10.1007/s10803-015-2612-5
http://www.ncbi.nlm.nih.gov/pubmed/26408327
http://dx.doi.org/10.1002/ajmg.a.30545
http://www.ncbi.nlm.nih.gov/pubmed/15637726
http://dx.doi.org/10.1080/09297040600850944
http://www.ncbi.nlm.nih.gov/pubmed/17564850
http://dx.doi.org/10.1177/0145482X1110500604
http://dx.doi.org/10.1111/j.1469-8749.1998.tb15380.x
http://www.ncbi.nlm.nih.gov/pubmed/9630256
http://dx.doi.org/10.1111/j.1469-8749.2010.03664.x
http://www.ncbi.nlm.nih.gov/pubmed/20370811
http://dx.doi.org/10.1111/dmcn.12264
http://www.ncbi.nlm.nih.gov/pubmed/24000901
http://dx.doi.org/10.1016/j.ridd.2013.09.004
http://www.ncbi.nlm.nih.gov/pubmed/24210356
http://dx.doi.org/10.1007/BF01531116
http://www.ncbi.nlm.nih.gov/pubmed/576606
http://dx.doi.org/10.1111/apa.14751
http://www.ncbi.nlm.nih.gov/pubmed/30740788
http://dx.doi.org/10.1111/apa.14163
http://www.ncbi.nlm.nih.gov/pubmed/29172231
http://dx.doi.org/10.1111/j.1469-8749.2010.03846.x
http://www.ncbi.nlm.nih.gov/pubmed/21166670
http://dx.doi.org/10.1111/dmcn.12320
http://www.ncbi.nlm.nih.gov/pubmed/24127826
http://dx.doi.org/10.1111/j.1365-2788.2009.01175.x
http://www.ncbi.nlm.nih.gov/pubmed/19457155
http://dx.doi.org/10.2174/1745017902016010001
http://www.ncbi.nlm.nih.gov/pubmed/32508964
http://dx.doi.org/10.2174/1745017901814010143
http://www.ncbi.nlm.nih.gov/pubmed/30158998
https://creativecommons.org/licenses/by/4.0/legalcode

	Autism and Visual impairment: A First Approach to a Complex Relationship 
	1. INTRODUCTION
	1.1. Comorbidity Existing between Autism Spectrum Disorders and Visual Impairments
	1.2. Diagnosis and Early Screening to Discover the Comorbidity between ASD and VI
	1.3. Treatment and Cure/Care to Support the Developmental Potential of an Individual with ASD and VI
	1.4. Person-centered Approach and the Role of Families
	1.5. Transdisciplinary Approach

	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	CONSENT FOR PUBLICATION
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




