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ABSTRACT
Children with special needs face many eye problems that should be promptly addressed. Many eye diseases 

can be treatable if discovered in infancy. There is data showing these children have a higher prevalence of 
refractive errors than their non-disabled peers. If diagnosed and treated promptly, refractive errors can 
provide a good quality of life for special needs children.
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OBJECTIVE

Global reporting shows that around 
15% of the world population or 
over one billion people have some 
kind of disability, be it physical, 
mental or intellectual (1).

The World Report on Disability (WRD) was 
launched at the UN headquarters in New York 
on the 9th of June 2011. The document reports 
that disability is the sum of obstacles encoun-
tered by a person with a condition as they inter-
act with their environment (2) and also points 
out that medical recovery/rehabilitation allows 

indivi duals with disabilities access to education, 
work and the civic market (2). 

On the 31st of March 2020, the National 
Authority for Disabled People reported a total of 
852,565 individuals with disabilities, repre-
senting 3.85% of Romania's population (3). 
Accor ding to Law no. 448/2006 aiming to pro-
tect and promote the rights of people with di s a-
bilities, there are different types of disability such 
as physical, visual, auditory, somatic, mental, 
psychological, HIV/AIDS, deafblindness, rare dis-
eases. On the 31st of March 2020 there were 
68,447 children registered as being disabled in 
some way, with 1,296 of them being from  
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Bihor county, all non-institutionalized, i.e. with 
families (3). 

Children with special needs need assistance 
in handling their medical, mental or psychologi-
cal disabilities. Several researchers have shown 
that these vulnerable children have difficulties 
accessing eye care services or that the informa-
tion disseminated among them has not been 
fully understood. There are many types of spe-
cial needs which vary in severity, including au-
tism, Down syndrome, dyslexia, blindness, 
ADHD, cerebral palsy, mental retardation, and 
motor disabilities. The statistics reveal that 15% 
of children aged 3 to 17 have special needs. 
There is a high prevalence of disabilities in deve-
loped countries. The visual dysfunction inte-
grates all senses and it is not at all surprising that 
a severe visual dysfunction will restrict the deve-
lopment of all the other senses (4). 

The history of disability

All societies hold the ancient belief that disabled 
people are less human and therefore, not eligible 
to enjoy the opportunities available to the 
non-disabled persons (4).

Throughout the times, disabled people re-
ceived different treatments compared to their 
“normal” peers and we shall list some examples 
here:

• abandoned or killed;
• the early history of the United States 

noted that people suffering from disabilities were 
homeschooled so as not to be exposed to society; 

• in Nazi Germany they were gassed, 
drugged or exsanguinated;

• they suffered from abuses of all sorts 
throughout the whole history.

Presidents Harry Truman, John F. Kennedy, 
Ronald Reagan, George Bush and Bill Clinton 
advocated a lot for establishing education for 
persons with disabilities (4, 5). 

Over the last decades, the increased visibility 
of people with disabilities was felt as a normality 
of everyday life, as they were fully accepted by 
school personnel, community or their peer stu-
dents. How one relates to those around them is 
dependent upon, not only, their individual level 
of comfort, previous experiences, feelings, cog-
nitive level, social skills. The success or failure of 
persons with disability is influenced by their rela-
tionship with those around them (5). 

Children with special health needs and  
eye problems

International studies show that pediatric patients 
diagnosed with special needs have refractive 
errors and various ocular disorders, but their 
prevalence is still not well defined, although 
some studies show that they are much more 
prone to them (6). It is a well known fact that 
these children often have multiple deficiencies; 
thus, The Hall recommends that a visual scre-
ening is performed on 4-5 years old children, 
especially for those with neurological deficiencies 
(7). Strabism and refractive errors occur with a 
frequency of at least 10% among children with 
disabilities versus 0.15% in generic pediatric 
population, many of which being treatable. A 
good proportion of the socio-academic activities 
of these children have their basis on children’s 
visual skills, so that early and prompt detection 
of an eye problem, even a minor one, is extreme-
ly important for them (8). 

In 2006, Nielsen et al. conducted a study on 
a group of 1126 children with disabilities from 
Copenhagen, and the prevalence of the identi-
fied visual deficit secondary to refractive errors 
was 10,5% (9). The diagnosed developmental is-
sues in these children were cerebral palsy, epi-
lepsy, deafness and autism. Another study was 
conducted in Oman on children with special 
health needs and a control group confirmed that 
refractive errors occurred in 58.5% of subjects in 
the first group and in 2.9% of controls who were 
clinically healthy children (10).

Down syndrome

As confirmed by many researchers, Down syn-
drome is one of the most frequent genetic anom-
alies, and children suffering from this disease 
have an increased risk of developing eye condi-
tions such as refractive errors, strabismus, ble-
pharitis, nasolacrimal duct problems, cataracts or 
keratoconus (11, 12). The anomaly was first de-
scribed in 1866 by Langdon Down. It is a patho-
logy in which the affected person has 47 chro-
mosomes rather than 46, being present in all 
races, all nationalities and any kind of socioeco-
nomic condition. The extra genetic material 
found in Down syndrome produces a disruption 
in the normal developmental process, resulting 
in various intellectual, medical and physical 
anomalies such as short stature, Mongolian eyes, 
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heart problems, skeletal abnormalities, obesity, 
eye-visual abnormalities, refractive problems, 
ocular abnormalities of the anterior pole and the 
posterior pole (13). 

Visual acuity maturation occurs much slower 
within this group of children, many of them with 
low visual acuity, even if the refractive values are 
well corrected (14). Usually, these people age 
faster, so they are diagnosed with early eye pro-
blems, but also age-related systemic conditions 
such as cognitive problems. 

Research conducted on them reveals that 
they need special eye care (15). The incidence of 
ocular abnormalities in children with Down syn-
drome varies by study, the prevalence of eye 
changes and problems at ocular level is between 
3-63% of cases (16). Down syndrome patients 
are usually communicative, so it is rather easy to 
interact with them, thus making the eye consul-
tation also easy. According to Akinci’s studies 
astigmatism has an occurrence of 60% in Down 
syndrome patients and 25% in the control group 
and nystagmus at a rate of 22% (16). Most of the 
times, given the intellectual challenges, eye con-
ditions are ignored. The problem also resides in 
the fact they do not complain or cannot express 
themselves very well. Based on studies, strabis-
mus is often found in children with Down syn-
drome regardless of the refractive error, with a 
prevalence of approximately 42%. Visual acuity 
and contrast sensitivity are often deficient in chil-
dren with Down syndrome, even if refractive 
problems or eye conditions are not present, and 
are not attributed to the low compliance of chil-
dren at the time of testing (17). 

Deafness  

Hearing disorders are one of the most important 
health problems that profoundly affect the qua-
lity of life and have been reported to have a 
prevalence of 1.4% among children aged 
5-14 years (18). The association of visual and 
hearing disorders has a profound negative im-
pact on the cognitive and communication abili-
ties, especially in childhood, because sight is 
very important as a form of interaction for those 
suffering from deafness. 

Deaf-mute people use visual-perceptual cues 
to communicate, so an ophthalmologic scre-
ening performed among them is of crucial im-
portance to maximise the social and cognitive 

skills (19). Research conducted on hearing-im-
paired and deaf-mute population show that the 
prevalence of eye conditions such as refractive 
errors is 35-57% (20). The prevalence of amblyo-
pia and strabismus is 12.2% and 3% of cases, re-
spectively. Among the refractive errors, hypero-
pia is the most common, hearing-impaired 
children being five times more likely to have this 
refractive error (21). 

There are also studies that showed no diffe-
rence in the prevalence of hyperopia and myo-
pia, while a few others reporting that myopia 
was the more prevalent condition (22). Most of 
studies conducted on these children are descrip-
tive and did not include a control group. An eye-
ball with a hyperopia type of refractive error has 
a short axial length, which is considered an im-
maturity phenomenon. Given that a hearing im-
pairment, especially of congenital nature, can be 
associated with immaturity of the neural tissues, 
the immaturity of the axial length of the eyeball 
produces refractive disorders of the hyperopic 
type. Since hyperopia is common in this group, 
amblyopia is also frequently diagnosed (22, 23). 

Autism spectrum disorders (ASD)

In the 1970s, a number of international publica-
tions stated that there were links between the 
development of autistic behavior in visually im-
paired children, secondary to low-intensity mo-
tor stimulation due to lack of light (24, 25). Leo 
Kanner was the first doctor to hypothesise the 
existence of an autistic disorder (26). This disor-
der does not have a clear etiology, but environ-
mental, genetic and embryological factors are 
held responsible. It is more common in males 
and the IQ level can vary from retardation to su-
perior levels for people diagnosed with this di-
sorder (27). Autism spectrum disorder (ASD) is a 
neurological disorder characterized by difficult 
social behaviour, difficulties in verbal and 
non-verbal communication, hyperactivity, pa-
tterns of repetitive behaviour with little and insig-
nificant activity lasting for at least six months 
(28). It was first listed in DSM-3 in 1980 (29).

In the recent years, progress has been made 
in regard to decrypting neuroimaging in those 
diagnosed with ADHD, so findings reveal a de-
crease in the volume of the prefrontal cortex, 
basal ganglia, corpus callosum and cerebellum 
(30, 31). People affected by autism show signs of 
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the disorder in the first three years of life; they 
establish little eye contact, are almost devoid of 
facial expression, and have relational difficulties. 
Contrary to these signs and symptoms, ADHD 
persons often have superior visual sensitivity (32).  

The eye conditions that can appear in these 
children include nystagmus, strabismus, and re-
fractive problems (33). Some people are born 
with prosopagnosia, meaning they will never be 
able to recognize faces, which will make their 
communication with others unusual. These chil-
dren are not to be diagnosed with autism, even 
though they will not gaze at the faces of those 
around them (34). 

Various studies have emphasized that visual 
dysfunctions were more common among these 
children. The visual dysfunction often goes undi-
agnosed because the signs are difficult to spot. 
The first European study on the matter was con-
ducted by Pamela et al. on a group of 128 chil-
dren with autism spectrum disorders and re-
vealed a rather high prevalence of astigmatism 
(26%) (35). Findings from various studies report 
that nystagmus, as well as strabismus, is common 
in these children. O’Donoghue shows a 22-33% 
prevalence of refractive errors in this group, 
which is statistically irrelevant compared to 
29-32% of the general pediatric population (36). 
The prevalence of strabismus in children dia-
gnosed with a disorder in the autistic spectrum 
varies from 1.5%, according to Xiao et al., to 
8.3% in studies performed by O’Donoghue and 
Friedman et al. (36-38).

The prevalence of refractive errors varies 
from 22% to 33%, according to Kabatas et al. 
studies (39). Baron-Cohen et al. explored the 
presence of autism spectrum manifestations in a 
pediatric group suffering from blindness and 
found a prevalence of 11.6% (40).

It is highly important that a child suspected of 
having an autism spectrum disorder receives an 
ophthalmological examination as well in order to 
diagnose and treat a possible eye condition, and 
it does not interfere with the child’s optimal de-
velopment (41). The proper functioning of the 
visual analyzer for children diagnosed with this 
disorder is supportive and must be recognized, 
and such patients should not be regarded as suf-
fering from an autistic disorder based on the 
concurrent presence of an eye condition.

The visual dysfunction may interfere with the 
abilities of the pediatric patient, so the parents 

and the multidisciplinary team who are in charge 
with the child’s daily care must be informed on 
the possibility of an eye condition and treatment, 
when the case (41). 

Attention-deficit/hyperactivity disorder (ADHD)

Attention-deficit/hyperactivity disorder (ADHD) 
is one of the common psychiatric disorders dia-
gnosed in children, with a global prevalence of 
5.3% (42). 

Attention-deficit/hyperactivity disorder is 
cha racterised by attention deficit, hyperactivity, 
impulsiveness and inadequate behaviour (43). 
Despite variations in study results on the connec-
tion between visual dysfunction and school per-
formance, it is believed that there is a relation 
between visual symptoms and behavioural pro-
blems manifesting with ADHD (44, 45). 

A number of studies show that pediatric pa-
tients diagnosed with ADHD have an increased 
prevalence of eye conditions, color perception 
deficiency, but not higher than the control groups 
(46-48). Ametropia and reduced stereo acuity 
are the most common eye conditions in children 
with ADHD (49, 50). The hyperactivity of these 
children might be connected to the presence of 
an undiagnosed hyperopia, which is more pre-
valent than in the control groups, where myopia 
is the more common (51-54). 

It is beneficial for children with eye problems 
to be examined for signs and symptoms of ADHD, 
but also the other way around (55). The risk of 
ADHD is higher in children with ambly opia (56). 

CONCLUSIONS 

Down syndrome, ADHD, deafness and au-
tism can be associated with various eye con-

ditions. Many of eye diseases associated to a di-
sability such as refractive errors are treatable, 
and children suffering from any of these disabili-
ties must have an ophtalmological assessment as 
soon as possible in order to maximize all their 
abilities and facilitate their educational route. 

As they all depend on adults and society next 
to them, an ophtalmological screening is ex-
tremely useful for all children suffering from a 
disability, so that the future adult could have a 
harmonious life. This review points out that chil-
dren with disabilities should be early referred to 
ophthalmologists for further investigations and 
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treatment when necessary, because they all pose 
a higher risk of developing refractive errors. q
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