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Abstract
A pilot vision screening of secondary school students with
mild intellectual disability was conducted as part of the
La Trobe University orthoptic clinical education program.
The screening included a visual acuity assessment, cover
testing, examination of ocular motility, stereo acuity
and convergence near point. Two hundred and nineteen

Introduction

I

t is well documented that individuals with intellectual
disability have a higher risk of vision impairment or
blindness1. However, the literature cannot easily be
compared as different populations of individuals
with intellectual disability have been studied. The age of
the individual, degree of intellectual disability, and the
associated syndrome have all been reported to influence
the prevalence of vision impairment2-4. For instance, a large
Dutch epidemiological study of adults with intellectual
disability recently reported that the prevalence of vision
impairment ranges between 2.2% and 66.7%, and for
blindness between 0.7% to 38.9% depending on age,
syndrome, and degree of intellectual disability2.
In adults with intellectual disability, a high prevalence of
refractive error, strabismus, lens opacity, and keratoconus
have been reported1 5-9. Furthermore, in relation to refractive
error, studies have found extreme values contrasting the
general population5-6,10. Epidemiological studies on vision
disorders and impairment in children and teenagers with
intellectual disability are less common2. However, recent
studies have reported that children with intellectual
disability have a significantly greater incidence of various
ocular conditions, the most common being strabismus
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participants (n = 219) aged 12 - 18 years participated.
Of these, 73 (33.3%) failed the screening on the basis of
reduced vision, strabismus and or nystagmus. This suggests
a great prevalence of ocular disorders in children with mild
intellectual disability and highlights the importance of
vision screening within this community.
Keywords: vision screening, vision impairment, intellectual
disability

and refractive error11-12. As with adults, the presence of
a syndrome and the degree of the intellectual disability
influences the prevalence of vision impairment11.
Despite the increased risk of vision impairment or ocular
disorders for children with intellectual disability, vision
screening programs rarely include high risk children.
This most likely relates to the need for specially trained
clinicians to assess children with intellectual disability and
the fact that many of these children are under medical
care. This paper reports the findings of a vision screening
program piloted in a Victorian school for students with mild
intellectual disability.

METHOD
As part of the orthoptic clinical education program at La Trobe
University, final year students became involved in a program
for vision screening of children with special needs. In 2008
and 2009, vision screening was undertaken at a school in
Melbourne’s eastern suburbs for secondary aged students with
mild intellectual disability. Classification of students’ disability
had previously been determined at the time of enrolment
and was based on criteria set by the Victorian Department of
Education and Early Childhood Development, which relate to
World Health Organisation guidelines.
Parents of students enrolled at the school were provided an
information sheet and only those with completed consent
forms participated in the screening. In 2008, all enrolled
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students were invited to participate, and in the following
year only newly enrolled students were invited.
The vision screening was conducted at the school by senior
orthoptic students under the supervision of a University
academic and registered orthoptist. The screening was not a
comprehensive ocular dilated examination, but included an
ocular motility examination in addition to vision assessment.
Visual acuity was tested using a Lea chart at 3 metres with
each eye randomly occluded. Refractive correction was
worn if available. A cover test to detect ocular misalignment
was performed at both near and distance using both
accommodative and non-accommodative targets depending
on the cooperation and ability of the participant. Ocular
movement, convergence near point and stereoacuity using
the Lang II stereotest were also assessed.
Participants were deemed to fail the vision screening if they
demonstrated one or more of the following: (i) less than 6/9
vision in either eye (ii) greater than a 2 line difference in
vision (iii) intermittent or constant manifest strabismus (iv)
an ocular movement disorder (e.g. nystagmus). Participants
with reduced stereo acuity who passed all other aspects
of the screening were deemed to pass, as this was likely
to relate to their cooperation or understanding of the
test or task. In addition, participants with a convergence
near point more remote than 10cm but who passed other
aspects of the assessment were not considered a fail since
asthenopic symptoms could not reliably be determined for
the diagnosis of convergence insufficiency. At completion,
parents were provided with a letter outlining the result of
the screening. Participants whose vision failed the standard
were recommended for a comprehensive ocular examination
by an ophthalmologist, orthoptist or optometrist.

RESULTS
Two hundred and nineteen participants (n = 219) aged 12 18 years were included in the vision screening. Visual acuity
measurement of each eye was attainted for all except one
who would not tolerate occlusion. This ranged from 3/1.9 to
3/30 and one participant demonstrated ‘hand-movements
vision’ only in one eye. The participant whose vision was
performed with both eyes open achieved 6/24.
Fifteen (6.8%) had visual acuity worse than 6/12 in their
better eye and 44 (20.1%) had visual acuity worse than 6/12
in the poorer eye; vision less than 6/12 often defining vision
impairment. During the screening, it was not determined if
the impairment was due to refractive error and correctable
with glasses. At the time of assessment, 14 (6.4%)
participants wore glasses for refractive error, half failing the
vision screening despite their being ‘corrected’. A further
29 participants (13.3%) demonstrated a convergence near
point more remote than 10cm (up to 20cm).
Of the 219 participants screened, 73 (33.3%) failed. The

most common finding was reduced visual acuity, followed
by strabismus and nystagmus (Table 1). Twenty-six of
these participants had more than one condition (Figure 1).
In relation to strabismus, esotropia was fractionally more
prevalent than exotropia (Table 2).

participants (13.3%) demonstrated a convergence near point more remote than 10cm (up to
20cm).
Table 1. Findings of participants who failed the screening.

for failed screened, 73 Number
Percentage
of finding
Percentage
Of Reason
the 219 participants
(33.3%) failed. The
most common
was reduced
screening
those (n=73)
of total
visual acuity, followed by strabismus and nystagmus (Table
1).
Twenty-six
of
these participants
who failed
(n=219)
had more than one condition (Figure 1).
screening
Reduced
Vision
56the screening.
Table
1: Findings
of participants who failed
Strabismus

Reason for failed screening

Nystagmus

Number

Reduced vision
Strabismus

56
27

Nystagmus

7

27
7

76.7%

25.6%

Percentage of37.0%
12.3%
Percentage of
those (n=73) who
total (n=219)
failed screening

9.6%

76.7%
37.0%
9.6%

25.6%
12.3%

3.2%

3.2%

(56%)
(18%)
(16%)
(4%)
(3%)
(3%)

Figure 1: Pie graph representing the proportion of participants who failed the vision screening
and
respective
causes.
Figure
1. Pie
graph representing the proportion of participants who failed

the vision screening and respective causes.

In relation to strabismus, esotropia was fractionally more prevalent than exotropia (Table 2).
Table 2: Ocular motility findings

Table
2. Ocular
Type
of Strabismus

motility
findings
Number
(and %)

Type of Strabismus

Esotropia
Exotropia
Esotropia
Hyper/Hypotropia
Browns syndrome
Exotropia
Duanes syndrome

of participants
14 (6.4)
11 (5)
4 (1.8)
1 (0.5)
1 (0.5)

Number (and %) of
participants
14 (6.4%)
11 (5%)

Hyper/Hypotropia

4 (1.8%)

Browns syndrome
DISCUSSION

1 (0.5%)

Duanes syndrome

1 (0.5%)
3

DISCUSSION
This paper reports on the findings of a pilot vision screening
program conducted in a school with students who have
mild intellectual disability. Whilst the vision screening
did not include a comprehensive ocular examination for
the diagnosis of disease, it was found that one-third of
participants failed a component of the screening and were
referred for further assessment. The most common reason
for referral was reduced vision, followed by strabismus.
It is difficult to compare the referral rate in our study with
prevalence rates of ocular disorders reported in the literature.
Whilst reduced vision was the greatest reason for referral,
we did not establish the cause or determine the specificity
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and sensitivity of our testing. Furthermore, although all
participants were considered to have mild intellectual
disability we did not record the cause of intellectual
disability or any co-morbidities. As mentioned, prevalence
rates are affected by a number of factors including degree
of intellectual disability and associated syndrome2-4,9.
Referral criteria for vision screening programs vary and are
in part dependent on the age of the individual screened.
However, most screenings are conducted when children
are of pre-school age and or primary school and commonly
use the referral criteria of less than 6/9 vision. A large
scale Australian study by Junghans et al13 reported a 25%
referral rate for children aged between 3-12 years without
disability. However, the referral criteria in this study was
based on the presence of one or more of the following:
stereoacuity less than 70”, accommodative facility of less
than 8 cycles per minute, convergence near point more
remote than 9 cm, near exophoria greater than 10 prism
dioptres, or near esophoria greater than 5 prism diopters,
shift in phoria between distance and near greater or equal
to 4 prism diopters, astigmatism of at least 1D, myopia
greater than 0.75D, or hypermetropia greater than 1.5D.
The referral rate in this study was substantial given that
the criteria were extremely rigorous, and thus questionable
as to whether reflecting likely functional impairment.
Despite their very high referral rate, we found a greater
proportion of children with intellectual disability to have
ocular disorders with more conventional referral criteria.
In addition, there was a clear difference in the presence
of strabismus between the two studies with Junghans et
al13 reporting a 0.3% prevalence, whilst we found a 11.4%
prevalence.
Interestingly, another Australian population based study of
12 year old children reported vision impairment in 5%14,
where vision impairment was defined as acuity less than
6/12 in the worse eye. In contrast, we found that 20% of
children with mild intellectual disability demonstrated
vision impairment at the time of assessment, though we did
not determine whether this was correctable with glasses.
Whilst both Australian studies13-14 have assessed a younger
population of children and perhaps not directly comparable,
there appears to be a trend towards a higher prevalence
of ocular disorders in our participants with intellectual
disability, consistent with the literature.
In conclusion, the vision screening referral rate in a
secondary school population with mild intellectual disability
was 33.3%. In comparison with other Australian general
population studies, it is suggested that ocular defects are
more common in individuals with mild intellectual disability.
This emphasises the importance of vision screening for
this group. Whilst vision has the potential to be overlooked
in children with other medical needs, ultimately vision
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can play an important part in social interaction, academic
performance and quality of life. Future research should
focus on epidemiological studies on vision impairment
in Australian children with intellectual disability and
developing further programs for the early detection and
management of ocular disorders in this population.

References
1. Warburg M. Visual impairment in adults with intellectual disability:
literature review. Journal of Intellectual Disability Research.
2001;45:424-438.
2. van Splunder J, Stilma J, Bernsen R, Evenhuis H. Prevalence of visual
impairment in adults with intellectual disabilities in the Netherlands:
cross-sectional study. Eye. 2006;20:1004–1010.
3. Woodhouse J, Adler P, Duignan A. Ocular and visual defects amongst
people with intellectual disabilities participating in special Olympics. .
Ophthalmology Physiology and Optometry 2003;23:221-232.
4. Evenhuis H, Theunissen M DI, Verschuure H, Kemme H. Prevelance of
visual and hearing impairment in a Dutch institutionalized population
with intellectual disability. Journal of Intellectual Disability Research.
2001;45:457-464.
5. van Splunder J, Stilma J, Bersen R, Evenhuis H, Woodhouse J, Adler P,
et al. Prevalence of ocular diagnoses found on screening 1539 adults
with intellectual disabilities. Ophthalmology. 2004;111:1457-1463.
6. Woodruff ME, Cleary TE, Bader D. The prevalence of refractive and
ocular anomalies among 1242 institutionalized mentally retarded
persons. . American Journal of Optometry and Physiological Optics
1980;57:70–84.
7. Jacobson L. Ophthalmology in mentally retarded adults. A clinical
survey. Acta Ophthalmologica Scandinavica. 1988;66:457–462.
8. van Isterdael CED, Stilma JS, Bezemer PD, Tijmes NT. 6220
institutionalised people with intellectual disability referred for visual
assessment between 1993 and 2003: overview and trends British
Journal of Ophthalmology 2006;90:1297-1303
9. Warburg M. Visual impairment in adult people with moderate,
severe, and profound intellectual disability. Acta Ophthalmologica
Scandinavica. 2001;79:450-454.
10. Haugen OH, Aasved H, Bertelsen T. Refractive state and correction
of refractive errors among mentally retarded adults in a central
institution. Acta Ophthalmologica Scandinavica. 1995;73:129-132.
11. Akinci A, Oner O, Bozkurt OH, Guven A, Degerliyurt A, Munir K.
Refractive errors and ocular findings in children with intellectual
disability: A controlled study Journal of American Association for
Pediatric Ophthalmology and Strabismus. 2008;12:477-481.
12. Karadag R, Ramazan Y, Erdurmus M, Keskin UC, Aydin B, Durmus M.
Ocular findings in individuals with intellectual disability. Canadian
Journal of Ophthalmology. 2007;42:703-706.
13. Junghans B, Kiely PM, Crewther DP, Crewther SG. Referral rates for
a functional vision screening among a large cosmopolitan sample of
Australian children. Ophthalmic and Physiological Optics. 2002;22 1025.
14. Robaei D, Kifley A, Rose K, Mitchell P. Correctable and NonCorrectable Visual Impairment in a Population-Based Sample of 12Year-Old Australian Children. American Journal of Ophthalmology.
2006;142:112-118.

Hanman et al: Vision Screening of Individuals with Mild Intellectual Disability : Aust Orthopt J 2009 Vol 41 (2). © Orthoptics Australia

