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BACKGROUND: Visual impairment is rare but has significant impact on the neurobehavioural development and quality of life of
children. This paper presents the key findings from the Australian Childhood Vision Impairment Register, which commenced in
2008 to report on children diagnosed with permanent visual impairment.
SUBJECTS/METHODS: Families consent to completing a data form related to their child and for contact with the child’s
ophthalmologist. Ophthalmologists complete and return a comprehensive data form on the child’s primary and secondary ocular
diagnoses, associated disabilities and health conditions, visual acuity and visual fields. Data is stored on a secure database and
anonymised data is available to researchers and for planning purposes.
RESULTS: Nine-hundred four children and their families provided informed consent for participation, with 57% males and 43%
females. Most children spoke English in their home. Eighty-three percent of children were born full term, with a birth weight of
>2500 g (81%). Children were commonly suspected to have visual impairment by a parent, with 68% of families receiving a
diagnosis of visual impairment by their child’s first birthday. The most common primary diagnoses were retinal dystrophy (17%), CVI
(15%) and Albinism (11%). A secondary diagnosis of infantile nystagmus occurred in 33% of children. Additional disabilities and/or
developmental delay were reported for 44% of children. Corrected binocular visual acuity was reported for 75% of children, with
moderate visual impairment being most common.
CONCLUSIONS: These findings contribute to knowledge of rare diseases affecting the eye and visual pathway and represent
Australian childhood visual impairment.
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INTRODUCTION
Although childhood vision impairment (VI) is rare [1, 2], it is
widely agreed that it has a significant impact on a child’s
neurobehavioural development, their quality of life and that of
their family [3, 4]. Data describing childhood visual impairment
is essential for knowledge building, to identify future trends,
to support health, education and social planning [5], and for
research that explores the prevention and treatment of eye and
visual disorders in children [4]. Some uniquely Australian studies
exist such as the Sydney Myopia Study, a prevalence study
of myopia and eye disease in Sydney school children [6];
the Sydney Paediatric Eye Disease Study, a study of preschool
aged children [7]; and the Birth Defects Registry of Western
Australia, which reports on congenital eye anomalies [8]. The
Australian Childhood Vision Impairment Register (ACVIR) is a
national project that has collected data on Australian children
with VI since 2008. ACVIR was initiated and continues to
be sponsored by NextSense (formerly the Royal Institute for
Deaf and Blind Children), with ethics approval by human
research ethics committees (HRECs) across Australia. Uniquely,
ACVIR provides detailed data on Australian children with VI and

co-morbidities, in areas where national monitoring is currently
lacking.

SUBJECTS AND METHODS
To register with ACVIR a child must be aged between 0 and 18 years and
have permanent VI in both eyes diagnosed by an ophthalmologist.
Inclusion criteria include:

● Corrected binocular visual acuity (CBVA) of 6/18 or less
● 20 degrees or less of intact binocular visual field
● Any form of cortical/cerebral visual impairment (CVI)

The registration process is outlined in Fig. 1. ACVIR materials approved
by the HRECs (including the participant information sheet, and consent
and parent data forms) are included in registration packs, which are widely
distributed to paediatric ophthalmology practices and hospitals that offer
paediatric services; to low-vision service providers; and to specialist
educators. Families may also access ACVIR information on the VI Family
Network (at www.vifamilynetwork.org.au), the website that supports the
project. Families are informed that registration is voluntary and that they
will not experience any disadvantage if they decline to register their child.
There are no incentives offered to families other than to opt in to receive
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the ACVIR newsletter and notification of future research projects related to
their child’s eye/vision condition.
Families participate in the registration process by completing and

returning the consent form (CF) and the parent data form (PDF); both
forms are available in hard copy (returned using a postage paid envelope)
and online, submitted at www.vifamilynetwork.org.au. The PDF gathers
data on the child’s demographics, ocular and other diagnoses, and low-
vision support. All ACVIR forms are available in accessible formats and in
languages, including English, Arabic, Traditional Chinese, Simplified
Chinese, Hindi, Spanish and Vietnamese. Online PDFs are received as an
encrypted file, with download and access restricted to register staff.
Upon receipt of the CF and PDF, and without the return of the Eye

Health Professional Form (EHPDF), the child is registered and if families
agree, the child is sent a certificate of registration in their chosen format.
Families are also asked to indicate their consent for contact with the child’s
ophthalmologist. When this consent is provided, ophthalmologists are
invited to complete and return the EHPDF in either hard copy (using a
postage paid envelope) or using an online data form that has been
emailed to a relevant email address. The EHPDF is returned as an
encrypted file, with download and access restricted to register staff.
The EHPDF gathers data on the child’s primary and secondary ocular

diagnoses, associated disabilities, health conditions, and the child’s visual
acuity and visual fields (if available). Information related to the child’s
associated disabilities and health conditions is sourced from reporting by
paediatricians, and other health professionals involved in the child’s care.
Ophthalmologists are not obliged to complete EHPDFs or notify families
about ACVIR. Despite this, many Australian paediatric eye clinics actively
participate by informing families, displaying and distributing ACVIR
materials, and completing and returning EHPDFs.
If a child does not meet the eligibility criteria for registration, the child’s

family are informed by register staff, provided with an explanation for the
child’s ineligibility, and thanked for their efforts. The child’s record is then
removed from ACVIR database.
All ACVIR data is stored on a secure database managed by NextSense.

Register staff are responsible for monitoring return of PDFs and EHPDFs,
with a series of reminders sent to families and ophthalmologists when
forms are not returned. Register staff follow up all non-returned PDFs and
EHPDFs on a six week cycle. Two attempts are made at following up non-
returned PDFs and EHPDFs, and if forms are not returned, follow up is
ceased and the child’s record remains incomplete. Depending on the data
query, incomplete records may be included in certain data analyses.
Stakeholders and researchers are invited to apply for anonymised access

to ACVIR data. Register staff also assist researchers by distributing
information to families (who have previously indicated their interest) on
research related to their child’s eye condition.
ACVIR currently has 1336 children registered and this paper presents key

findings from 904 children, or those participants who had complete
records (i.e., return of both the PDF and EHPDF). The remaining 432
children had only one data form returned, with ~75% being non-returns of

EHPDFs, and 24% of PDFs, (where families chose to submit the CF, and did
not respond to requests to submit the PDF).
This paper reports on data from both the PDF and EHPDF including

demographics; birth and family history; diagnostic journey; primary and
secondary diagnoses; additional disabilities and health conditions; levels of
VI and visual field loss; and low-vision support. In presenting this data it
should be noted that not every question was answered on every child.

RESULTS
Demographics
The child’s age at registration was reported by 98% (n= 889) of
families, with 42% of children aged 0–5 years; 44% aged 6–13
years; and 14% aged 14–18 years. The child’s gender was reported
by 95% (n= 861) of families, with 57% being male, and 43%
female. Country of birth was reported for 58% (n= 523) of
children, with 96% being born in Australia. Other countries of birth
included England, Fiji, France, Kenya, Lebanon, New Zealand,
Pakistan, Philippines, Qatar, Sudan, United States of America and
Vietnam. The first language spoken in the home was reported by
95% (n= 856) of families, with 90% speaking English, followed by
1.6% speaking Arabic. A variety of other languages were also
reported.

Gestational age and birth weight
Gestational age (GA) was reported for 57% (n= 519) of children.
When the World Health Organization (WHO) categories for preterm
(PT) birth [9] were applied, 83% of children were born full term (FT),
and 17% were born PT. Of the PT births, 64% were moderate to late
PT (32 to <37 weeks); 15% were very PT (28 to <32 weeks); and 21%
were extremely PT (<28 weeks). Birth weight (BW) was reported for
99% (n= 898) of children. Only 19% were low BW (<2500 g), with
the majority (81%) weighing >2500 g at their birth.
When a family reported both their child’s GA and BW (54%),

their child’s results were applied to the International Newborn
Standards (INS) centiles [10]. Approximately half (48%) of PT
children with a reported GA and BW (25 males and 15 females),
had a BW corresponding with approximately the 50th INS centile.
Of the FT children with a reported GA and BW, only 1.7% (4 males,
3 females) had a low BW (i.e., <2500 g) for their term, and 86% of
these children were below the third INS centile [10].

Family history
A positive family history of a similar (non-specified) eye condition
to the child’s condition was reported by 45% (n= 404) of families,

Families complete and return CF and PDFs by post or 
secure online form (www.vifamilynetwork.org.au)  
Child's ophthalmologist contacted to complete and 
return EHPDF by post or secure online form 
(www.vifamilynetwork.org.au) 

EHPDF received, child's eligibility is 
confirmed, ophthalmology data is entered 
and child's record marked as complete. 
If EHPDF not returned, follow up by Register 
staff over a 12 week period. 

When child does not meet eligibility 
criteria the family are informed, given 
an explanation for the child's 
ineligibility, and thanked for their efforts. 
Child's record is removed from ACVIR 
database. 

ACVIR advertised by paediatric ophthalmologists, eye 
clinics, low vision services providers, specialist 
educators and online at www.vifamilynetwork.org.au 

Fig. 1 The registration process. ACVIR is advertised, families complete the Consent Form (CF) and Parent Data Form (PDF) and the child is
registered. The child’s ophthalmologist is sent and completes the Eye Health Professional Data Form (EHPDF).
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with 31% reporting an affected sibling, and 25% reporting an
affected parent.

Suspicion of VI
Families were questioned regarding when their child was first
suspected to have VI. Of the 91% (n= 824) who answered, 30%
indicated that their child was suspected within the first month of life.
It was most common for a parent (31%), followed by a paediatrician
(17%) to raise concern regarding a child’s vision. Those health
professionals likely to have frequent contact with children, i.e.,
general practitioners (GPs) and child and family health nurses
(CFHNs), were less common notifiers, at 7% for both professions.

Age at diagnosis
The child’s age at diagnosis was reported by 89% (n= 806). More
than half of the children (68%) had been diagnosed by their first
birthday, most commonly by 6 months of age (84%).

Mean time interval between suspicion and diagnosis
Data availability allowed the calculation of the mean time interval
between suspicion and diagnosis for 91% (n= 823) of children.
Children aged 0–12 months (72%) had the shortest mean time
interval at 2.5 months. However, older children experienced a
longer mean time interval including 11.5 months for children aged
13 months to 6 years (22%), and 9 months for those aged 7–18
years (6%).

Primary and secondary diagnoses
Clinicians reported a primary diagnosis on 1725 eyes, and a total
of 1061 secondary diagnoses. Secondary diagnoses ranged from 1
to 5 conditions per child, with ~37% (n= 153) of children having
two or more secondary diagnoses. The British Ophthalmic
Surveillance Unit (BOSU) [11] classifications are used in Table 1
to summarise the site affected, and the primary diagnoses per eye,
and the number of secondary diagnoses per site.
In the case of the most common primary diagnosis—retinal

dystrophy, 40% (n= 116) of children with this diagnosis had the
dystrophy type reported by their clinician (Fig. 2).

Additional disabilities and health conditions
Co-morbidities were common in children, with 44% (n= 399) of
families reporting that their child had additional disabilities and/or
developmental delay (DD). Children frequently had more than one
type of disability, and of the 519 reports related to disability, 11%
had hearing loss; 28% had speech disability; 30% had learning
disability; and 31% were reported with a physical disability. Of the
274 reports related to DD, 23% had mild DD; 34% had moderate
DD; and 43% had severe DD.
The presence of health conditions other than childhood VI were

reported by 47% (n= 422) of families. It was common that
children had more than one health condition, with 623 health
conditions reported, including 14% with epilepsy; 13% with
cerebral palsy; 9% with asthma; 7% with autism spectrum; and 8%
with low muscle tone.

Levels of VI and visual field loss
Clinicians reported visual function by either indicating the child’s
CBVA for 6 metres (or equivalent), or by describing the child’s
visual function by selecting an observable visual behaviour from
those categories recommended by BOSU [11]. CBVA was reported
on 75% (n= 681) with Fig. 3 showing CBVAs according to the
WHO classifications for VI [12].
Visual acuity across the seven most common primary diagnoses

was analysed. Other than in the case of CVI, the most commonly
reported CBVA in the remaining 6 diagnoses was 6/18 to 6/60. In
the case of CVI, only 20% of children had their CBVA reported,
with the most common visual acuity range being <3/60 to light
perception.

The child’s CBVA according to the reported level of DD was
analysed. In children with mild and moderate DD, moderate VI
was most common (61% and 57% respectively had CBVA of 6/18
to 6/60). However, when severe DD was reported, children were
more likely to be blind (44% with CBVA of <3/60 to no LP).

Table 1. Primary and secondary diagnoses.

Site affected Primary
diagnosis
1725 eyes

Secondary
diagnosis
1061 eyes

Visual pathway and cortex 468 (27%) 350 (33%)

CVI 260 (15.1%)

Nystagmus 152 (8.8%) 333 (31%)

Other visual pathway 56 (3%) 17 (1.6%)

Whole globe and anterior
segment

83 (4.8%) 117 (11%)

Microphthalmos 17 (1%) 48 (4.5%)

Primary glaucoma 16 (0.9%) 29 (2.7%)

Anterior segment anomaly 16 (0.9%) 14 (1.3%)

Anophthalmos 8 (0.46%) 1 (0.09%)

Disorganised globe/phthisis 1 (0.05%)

Other whole globe and anterior
segment

20 (1.2%) 18 (1.7%)

Other glaucoma 5 (0.3%) 7 (0.6%)

Cornea 51 (3%) 47 (4.4%)

Opacity 8 (0.46%) 23 (2.1%)

Dystrophy 4 (0.2%) 3 (0.3%)

Other cornea 39 (2.3%) 21 (2%)

Lens 111 (6.4%) 61 (5.7%)

Cataract 99 (5.7%) 47 (4.4%)

Other lens 12 (0.7%) 14 (1.3%)

Uvea 98 (5.7) 25 (2.4%)

Coloboma 53 (3%)

Aniridia 34 (2%) 19 (1.8%)

Uveitis 9 (0.5%) 3 (0.3%)

Other uvea 2 (0.1%) 3 (0.3%)

Retina 625 (36%) 72 (6.7%)

Retinal dystrophy 292 (17%)

Albinism 192 (11%)

Retinopathy of prematurity 45 (2.6%) 5 (0.5%)

Retinal detachment 30 (1.7%) 27 (2.5%)

Retinitis 6 (0.5%)

Other retina 66 (3.8%) 34 (3.2%)

Optic nerve 236 (14%) 117 (11%)

Optic nerve hypoplasia 122 (7%) 30 (2.8%)

Optic atrophy 78 (4.5%) 56 (5.2%)

Optic nerve glioma 18 (1%) 1 (0.09%)

Neuropathy 6 (0.3%) 2 (0.2%)

Other optic nerve 12 (0.7%) 24 (2.2%)

Other congenital anomaly 4 (0.3%)

Amblyopia 53 (3.1%) 272 (26%)

Refractive 46 (2.6%) 146 (14%)

Deprivation 4 (0.2%) 53 (5%)

Strabismic 3 (0.1%) 73 (6.8%)
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Visual function was reported from observed visual behaviours,
when CBVA could not be determined. Observed visual behaviours
were reported in 22% of children, with a mean age of 4 years (Fig. 4).
The most common primary diagnoses where visual behaviours

rather than CBVA was reported occurred in children with CVI
(25%), followed by albinism (9%), optic nerve hypoplasia (9%) and

retinal dystrophy (8%). Further, 94 children whose visual function
was reported by visual behaviours also had their level of DD
reported, with 12% having mild DD, 27% having moderate DD,
and 61% having severe DD.
For the remaining 3% of children, no visual function could be

reported.

176

26 25
16 11 10 10 8 8 2

0

20

40

60

80

100

120

140

160

180

200

Fig. 2 Types of reported retinal dystrophy in 292 (17%) of children as a primary diagnosis.
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Visual field loss was reported in 4% (n= 36) of children, with the
most common loss being less than the central 20 degrees of visual
field remaining.

Low-vision support
Families were asked whether their child was receiving low-vision
support from a non-government agency as commonly occurs in
Australia. More than half of all children (68%) were being
supported at the time of their registration, with 54% of families
indicating this support had begun prior to the child’s first birthday.
On the other hand, 24% of families indicated that their child was
not receiving support and 8% were unsure.
Braille continues to feature as an important method for

accessing literacy with 12% of children on the register using braille.
Regarding those children using low-vision aids, (n= 168) 55% of
children used a near magnifier; 19% used a monocular or
binocular for distance viewing; and 26% used a CCTV. Use of
access technology was not questioned in depth.

DISCUSSION
ACVIR has provided critical data that contributes to the scientific
body of knowledge about rare diseases of the eye and visual
pathway and forms a snapshot of childhood VI in Australia. The
findings are now available for eye care, low vision, education and
rehabilitation planning [1]. This is particularly relevant in the
Australian context, given the recent implementation of the
National Disability Support Scheme, a scheme that funds disability
support including individuals with a diagnosis of VI [13].
Ascertainment of the prevalence of Australian childhood vision

impairment is challenging. Australia currently conducts vision
surveillance and vision screening programmes for children across
Australian states and territories, which vary in nature (i.e., age at
surveillance and screening, and the chosen protocols). Vision
surveillance forms part of the developmental checks conducted by
general practitioners and child health nurses, and aims for timely
referral of children with a positive family history of eye and/or
vision problems; when a child is suspected of an eye and/or vision
condition; and when parental or professional concerns exist
regarding the child’s visual development. Vision screening is
typically offered to children aged 3–5 years, with defined referral
criteria and clinical pathways to ophthalmic assessment and
management. Although evaluation of Australian vision surveil-
lance programmes remains unpublished, reporting on the vision
screening programme in New South Wales known as the
Statewide Eyesight Preschool Screening Programme (StEPS)
revealed a diagnosis of a “vision disorder” (other than amblyopia
related to uncorrected refractive error and/or strabismus) in 142
(0.7%) children [14]. However, rates of vision impairment in these
children was not reported.
Ascertainment of the prevalence of Australian childhood vision

impairment using ACVIR reporting is also challenging. Although
somewhat speculative, if prevalence rates for severe childhood VI
and blindness of ~4–6 per 10,000 [1] from the United Kingdom
(UK) are applied to an average Australian birth rate of 300,000 per
annum [15], 120–180 Australian children with severe VI and
blindness could meet criteria for ACVIR registration each year.
However, based on the cohort of Australian children presented in
this paper with severe VI and blindness (n= 253), ~25 children are
registering per year. Much work needs to be done to improve
awareness of ACVIR and the benefits of registration.
A slight gender bias towards boys having childhood VI was

found and this appears to be globally consistent. The ACVIR results
of 57% boys and 43% girls are similar to data reported from the US
Babies Count Register (US register), where in a cohort of 5931
children aged 0–3 years, 55% were boys and 44% were girls [4].
The Norwegian Register of Visual Impairment and Blindness,
(Norwegian register) reported on 628 children aged 0–20 years,

with similar findings of 55% boys and 45% girls [16]. In addition,
The VI Scotland Register (Scottish register) reported on 850
children aged 0–16 years, with 57% boys and 43% girls [5].
Most children on the register with a reported gestational age

were born FT (83%), with only 17% of children falling in the
extremely PT to PT range (<28 weeks to <37 weeks). Data from the
Finnish Register of Visual Impairment on (556 children aged 0–17
years) showed a similar finding with 78% of children born FT [17]
and 23% born PT [18].
Few children on the register would be considered small for their

age, i.e., a low BW for gestational age [19]. Only 1.7% of FT children
had a BW of <2500 g, however, 86% of these children were below
the third centile according to the INS [10]. In the PT cohort, 48%
had a BW that approximated with the 50th INS centile. Other
Australian studies have reported that low BW and PT birth may be
associated with ophthalmic morbidity [7, 20]. As ACVIR registra-
tions increase, analysis of the risk of VI in small for age children is
planned.
There is no doubt that reaching a diagnosis of childhood VI is

challenging and complex, given the nature of children, their ability
to participate in clinical assessment and the likelihood of co-
morbidities [21]. However, a diagnosis is key information for
families to allow them to regain control, and to develop active
coping strategies [22]. In this study 68% of children were
diagnosed with VI by their first birthday. This diagnostic age
aligns with reporting by the British Childhood Vision Impairment
Study (BCVIS) where 65% of children with severe VI and blindness
received a diagnosis by 12 months of age [23].
Children on the register under 12 months of age experienced

a mean delay of 2.5 months between being first suspected and
subsequently diagnosed. This minimal delay may reflect
efficiencies in the Australian paediatric ophthalmic referral
pathway, at a time when visual development is critical and
timely interventions are essential. Yet, children aged 1–6 years
who were also in a critical phase of visual developmental
experienced longer delays (mean 11.5 months), and the mean
delay in diagnosis for older children (7–18 years) was 9 months.
Given the need for prompt treatment and low-vision support,
and the potential impact on families when delay occurs [22], the
diagnostic journey for children with VI over 12 months of age
warrants review.
The need for non-ophthalmic health professionals to compe-

tently observe areas of child development is acknowledged in the
literature [24]. Therefore, it is concerning in this study that the two
health professionals likely to have regular contact with Australian
children—GPs and CFHNs—were less frequently reported by
families as those professionals who raised the suspicion of VI.
Targeted training programmes for non-ophthalmic health profes-
sionals regarding risk factors and red flags for childhood VI are
therefore recommended.
Global variation exists when reporting the affected site related

to childhood VI. In the current study the retina was the most
affected site (36%), closely followed by the visual pathway and
visual cortex (27%). However, earlier reporting by BCVIS (n= 439
with 6/60 or less) showed otherwise, with the visual pathway
primarily affected (47.8%), followed by the retina (28%) [23].
Global variation also exists in the reported aetiologies of

childhood VI. For example, data from the current study revealed
the three most common primary diagnoses as Retinal Dystrophies
(17%), CVI (15%), and Albinism (11%). This finding was similar to
rates of Retinal Dystrophies reported in the UK in 2010 at 14% [23],
and then again in 2017 at 15% [25]. However, data from the
Scottish register reported Retinal Dystrophies at ~7%, CVI at 21%,
and Albinism at 8% [5]. The Scottish register reporting was similar
to findings in the US schools for the blind, showing Retinal
Dystrophies at 5%, CVI at 18%, and Albinism at 4% [3]. Further, the
US register reported Retinal Disorders at 5.5%, CVI at 24.9%, and
Albinism at 4.5% [4].
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In the children on the register diagnosed with Retinal
Dystrophy, 40% had the specific dystrophy reported, with the
most common types being Leber’s Congenital Amaurosis (22%)
and Retinitis Pigmentosa (21%). This was a similar finding to that
reported by the Danish Registry for the Blind and Partially Sighted
Children, with Leber’s Congenital Amaurosis at 31% and Retinitis
Pigmentosa at 23% [26].
A large number of secondary diagnoses were reported with

many children having more than one. The most reported
secondary diagnosis was Infantile Nystagmus (n= 333). Although
the prevalence of nystagmus has previously been recognised in
the literature [27, 28], its presence is functionally significant given
the impact of nystagmus on the maintenance of quality vision
over time [29], and the impact on essential near activities such as
reading [29]. Also, worth noting were the reported cases of
Amblyopia (n= 272 cases), which were mainly refractive in nature.
This finding should act as a salient reminder to clinicians that both
correction of refractive error and treatment of underlying
aetiologies are essential to maximise visual function in all children.
Additional disabilities and health conditions are known to be

common and diverse in nature in children with VI [30, 31]. In the
current study, 44% of families reported that their child had
additional disabilities and/or DD. This finding is similar to Norwegian
register, which found that more than half of children had additional
impairments, mainly cerebral palsy and cognitive impairments [15].
The US Register reported a higher rate of additional disabilities
(65.3%) [4], as did the Scottish register (71%) [5].
The most common level of VI in children on the register who

were able to undergo CBVA assessment was moderate VI (63%).
Both the Scottish [5] and Norwegian registers [15] also reported
moderate VI as the most common level of impairment, however,
the ACVIR finding was higher than that reported by Scotland
(~38%) [5] and Norway (42.5%) [15]. The figure for children on the
register reported as blind was slightly lower (21%) than reporting
by Scotland (~5%) [5] and Norway (31%) [15].
Developmental delay and the child’s age can challenge their

capacity to actively participate in vision assessment [31, 32].
Approximately one-third (30%) of children on the register were
reported to have DD and this may have contributed to non-
reporting of CBVA in 22% of children, where the level of DD was
most commonly severe. Further, this group had a mean age of 4
years. However, it could be argued that skilled clinicians would
have adapted their assessment approaches to limit the impact
caused by the child’s young age.
Literature highlights the risk of VI being overlooked in children

with DD, as the focus may be on co-morbidities other than vision
[33, 34], and when visual function is not reported, the risk of
missing VI is known to increase [35]. Therefore, clinicians
participating in this study are commended for reporting visual
function from observed visual behaviours, rather than opting for
non-reporting when CBVA could not be determined.
Significant levels of visual impairment should act as develop-

mental red flags for all clinicians. Previous literature has reported
that the severity of VI corresponds with a rise in the severity of DD
[31], and that an association exists between severe levels of VI and
poor developmental outcomes [36]. In the current study, 37% of
children with a reported CBVA ranged from severe VI to blindness.
Further, approximately half (44%) of children with severe DD were
reported to be blind (<3/60 to no light perception). Therefore,
robust referral pathways should be developed to ensure the
availability of comprehensive ophthalmological examination for all
children suspected and/or diagnosed with DD.
Given the level of VI and co-morbidities evident in the current

study cohort, all children on AVCIR qualify for low-vision support. It
is therefore concerning that only 68% of families indicated that
their child was being supported by a non-government agency.
Low-vision support should be offered as early as possible to
children to minimise the impact of VI on their development [37].

Further work is indicated to better inform families regarding their
child’s right to access support.

STUDY LIMITATIONS
Inherent limitations exist in the data gathered in registers such as
ACVIR [1]. As registration with ACVIR is not compulsory, reporting
is limited to those children whose families have consented to
registration. Therefore, not all Australian children with VI are
represented on ACVIR, making accurate ascertainment of pre-
valence challenging.

CONCLUSION
ACVIR data reveals a group of children who have varied diagnoses,
disabilities, health conditions and levels of VI. With near equal
numbers of children with CVI—who are complex children often
with multiple health and communication issues—to children with
Retinal Dystrophy and Albinism who have few other health issues,
the diagnostic and management needs are varied. Awareness of
this diversity is vital when meeting the challenges of planning and
delivering essential services for children with visual impairment.

SUMMARY

What was known before

● Children with visual impairment require tailored support to
minimise the impact of visual impairment. In Australia, no
published data has been available to ensure this support
meets specific needs such as level of visual impairment and
co-morbidities.

What this study adds

● This study provides the first data on Australia children with
vision impairment, revealing demographics, levels of visual
impairment, common primary and secondary diagnoses and
co-morbidities.

REFERENCES
1. Rahi J. Childhood blindness: a UK epidemiological perspective. Eye.

2007;21:1249–53.
2. Crewe V, Morgan W, Morlet N, Clark A, Lam G, Parsons R, et al. Prevalence of

blindness in Western Australia: a population study using capture and recapture
techniques. Br J Ophthalmol. 2012;96:478–81.

3. Kong L, Fry M, Al-Samarraie M, Gilbert C, Steinkuller P. An update on progress and
the changing epidemiology of causes of childhood blindness worldwide. J
AAPOS. 2012;16:501–7.

4. Hatton D, Ivy S, Boyer C. Severe visual impairments in infants and toddlers in the
United States. JVIB. 2013;107:325–36.

5. Ravenscroft J, Blaikie A, Macewen C, O’Hare A, Creswell L, Dutton GN. A novel
method of notification to profile childhood vision impairment in Scotland to met
the needs of children with visual impairment. BJVI. 2008;26:170–89.

6. Ojaimi E, Rose K, Smith W, Morgan I, Martin F, Mitchell P. Methods for a
population-based study of myopia and other eye conditions in school children:
the Sydney Myopia Study. Ophthalmic Epidemiol. 2005;12:59–69.

7. Pai A, Wang J, Samarawickrama C, Burlutsky G, Rose K, Varma R, et al. Prevalence
and risk factors for visual impairment in preschool children the Sydney Paediatric
Eye Disease Study. Ophthalmology. 2011;118:1495–500.

8. Bower C, Rudy E, Callaghan A, Quick J, Cosgrove P, Nassar N. Report of the
Birth Defects Registry of Western Australia 1980-2008, 2009. Accessed March 2021.
Available from: https://www.wnhs.health.wa.gov.au/-/media/Files/Hospitals/WNHS/
Our-Services/State-wide-Services/WARDA/Reports/2009_Annual_Report_of_the_
Birth_Defects_Register.pdf

S. Silveira et al.

1417

Eye (2022) 36:1412 – 1418

https://www.wnhs.health.wa.gov.au/-/media/Files/Hospitals/WNHS/Our-Services/State-wide-Services/WARDA/Reports/2009_Annual_Report_of_the_Birth_Defects_Register.pdf9
https://www.wnhs.health.wa.gov.au/-/media/Files/Hospitals/WNHS/Our-Services/State-wide-Services/WARDA/Reports/2009_Annual_Report_of_the_Birth_Defects_Register.pdf9
https://www.wnhs.health.wa.gov.au/-/media/Files/Hospitals/WNHS/Our-Services/State-wide-Services/WARDA/Reports/2009_Annual_Report_of_the_Birth_Defects_Register.pdf9


9. World Health Organization. Preterm Birth, 2018. Accessed March 2021. Available
from: https://www.who.int/news-room/fact-sheets/detail/preterm-birth.

10. The International Fetal and Newborn Growth Consortium for the 21st Century.
INTERGROWTH-21st, 2019. Accessed March 2021. Available from: https://
intergrowth21.tghn.org/.

11. Foot B, Stanford M, Rahi JS, Thompson J. The British Ophthalmological Surveil-
lance Unit: an evaluation of the first 3 years. Eye. 2003;17:9–15.

12. World Health Organization. International Classification of Disease Version 11
(Mortality and Morbidity Statistics), 2019. Accessed March 2021. Available from:
https://icd.who.int/dev11/l-m/en#/http://id.who.int/icd/entity/1103667651.

13. Australian Government. National Disability Insurance Scheme Bill. Families
Housing Community Services and Indigenous Affairs, 2013. Accessed March
2021. Available from: http://parlinfo.aph.gov.au/parlInfo/search/display/display.
w3p;query=Id%3A%22legislation%2Fbillhome%2Fr4946%22

14. Blows S, Murphy E, Martin F, Davies R. Vision screening in preschoolers: the new
New South Wales Statewide Eyesight Preschool Screening program. Med J Aust.
2014;200:222–5.

15. Australian Bureau of Statistics, Birth summary, 2020. Accessed March 2021. Avail-
able from: http://stat.data.abs.gov.au/Index.aspx?DataSetCode=BIRTHS_MONTH_
OCCURRENCE

16. Haugen O, Bredrup C, Rødahl E. Visual impairment in children and adolescents in
Norway. Tidsskr Nor Legeforen. 2016;136:996–1000.

17. Rudanko S-L, Laatikainen L. Visual impairment in children born at full term from
1972 through 1989 in Finland. Ophthalmology. 2004;111:2307–12.

18. Rudanko S-L, Fellman V, Laatikainen L. Visual impairment in children born pre-
maturely from 1972 through 1989. Ophthalmology. 2003;110:1639–45.

19. Castanys-Muñoz E, Kennedy K, Castañeda-Gutiérrez E, Forsyth S, Godfrey K,
Koletzko B, et al. Systematic review indicates postnatal growth in term infants
born small-for-gestational-age being associated with later neurocognitive and
metabolic outcomes. Acta Paediatr. 2017;106:1230–8.

20. Robaei D, Kifley A, Gole G, Mitchell P. The impact of modest prematurity on visual
function at Age 6 Years. Arch Ophthalmol. 2006;124:871–7.

21. Day S. Normal and abnormal visual development. In: Taylor D, editor. Pediatric
Ophthalmology. Oxford: Blackwell Science; 1997; 13–25.

22. Graungaard A, Skov L. Why do we need a diagnosis? A qualitative study of
parents’ experiences, coping and needs when the newborn child is severely
disabled. Child Care Health Dev. 2006;33:290–307.

23. Rahi J, Cumberland P, Peckham C. Improving detection of blindness in childhood:
the British Childhood Vision Impairment Study. Pediatrics. 2010;126:895–903.

24. Durnian JM, Cheeseman R, Kumar A, Raja V, Newman W, Chandna A. Childhood
sight impairment: a 10-year picture. Eye. 2010;24:112–7.

25. Bunce C, Zekite A, Wormald R, Bowman R. Is there evidence that the yearly
numbers of children newly certified with sight impairment in England and Wales
has increased between 1999/2000 and 2014/2015? A cross-sectional study. BMJ
Open 2017;7:1–7.

26. Bertelsen M, Jensen H, Larsen M, Lorenz B, Preising M, Rosenberg T. Prevalence
and diagnostic spectrum of generalized retinal dystrophy in Danish children.
Ophthalmic Epidemiol. 2013;20:164–9.

27. Papageorgiou E, McLean R, Gottlob I. Nystagmus in childhood. Pediatr Neonatol.
2014;55:341–51.

28. Brodsky MC. Nystagmus in children. In: Pediatric neuro-ophthalmology [book on
the Internet]. 3rd edn. New York: Springer; 2017 [cited 2019 July 23]; p. 569–95.
Available from: https://www.springer.com/gp/book/9781493933822.

29. Takeshita B, Lusk K. The visual system. In: Holbrook MC, McCarthy T, Kamei-
Hannan C, editors. Foundations of Education. 1 History and theory of teaching
children and youths with visual impairments. 3rd edn. New York: American
Foundation for the Blind, 2017. 73–113.

30. Evenhuis H, van der Graff G, Walinga M, Bindels-de Heus K, van Genderen M,
Verhoeff M, et al. Detection of childhood visual impairment in at-risk groups. J Pol
Pr Intellect. 2007;4:164–9..

31. Welinder L, Baggesen K. Visual abilities of students with severe developmental
delay in special needs education–a vision screening project in Northern Jutland,
Denmark. Acta Ophthalmol. 2012;90:721–6.

32. Lehman S. Children with developmental disability and visual impairment: what
information can an ophthalmologist provide to a family and school. Curr Oph-
thalmol Rep. 2013;1:208–12.

33. Salt A, Sargent J. Common visual problems in children with disability. Arch Dis
Child. 2014;99:1163–8.

34. Dale N, Sonksen P. Developmental outcome, including setback in young children
with severe visual impairment. Dev Med Child Neurol. 2002;44:613–22.

35. Hyvärinen L, Walthes R, Freitag C, Petz V. Profile of visual functioning as a bridge
between education and medicine in the assessment of impaired vision. Stra-
bismus 2012;20:63–8.

36. Nielsen L, Skov L, Jensen H. Visual dysfunctions and ocular disorders in children
with developmental delay. I. prevalence, diagnoses and aetiology of visual
impairment. Acta Ophthalmol Scand. 2007;85:149–56.

37. Bodeau-Livinec F, Surman G, Kaminski M, Wilkinson A, Ancel P, Kurinczuk J.
Recent trends in visual impairment and blindness in the UK. Arch Dis Child.
2007;92:1099–104.

ACKNOWLEDGEMENTS
ACVIR is fully funded by NextSense. The contribution made by Professor John
Ravenscroft to initially establish ACVIR is gratefully acknowledged. The collective and
ongoing commitment to ACVIR by NextSense, families, clinicians, and low vision,
disability and educational providers is also recognised. Every family and clinician who
has returned a data form is thanked. Without this support, reporting would not be
possible, and the needs of Australian children with VI may be unrecognised and thus
remain unmet. The project supporting this research is solely funded by NextSense
Australia.

AUTHOR CONTRIBUTIONS
The authors agreed that each has made a significant contribution to this paper,
including analysis, interpretation, and writing; deciding on the journal for potential
publication; reviewing and agreeing on all versions of the paper; agreeing on all
changes made at the proofing stage; agreeing to take responsibility and be
accountable for the contents of the article; and agreeing to share responsibility for
resolving any questions raised about the accuracy and integrity of the published
work. SS: 70%, FM: 10%, MF: 10%, HR: 10%.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to S.S.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

S. Silveira et al.

1418

Eye (2022) 36:1412 – 1418

https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://intergrowth21.tghn.org/
https://intergrowth21.tghn.org/
https://icd.who.int/dev11/l-m/en#/http://id.who.int/icd/entity/1103667651
http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id%3A%22legislation%2Fbillhome%2Fr4946%22
http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id%3A%22legislation%2Fbillhome%2Fr4946%22
http://stat.data.abs.gov.au/Index.aspx?DataSetCode=BIRTHS_MONTH_OCCURRENCE
http://stat.data.abs.gov.au/Index.aspx?DataSetCode=BIRTHS_MONTH_OCCURRENCE
https://www.springer.com/gp/book/9781493933822
http://www.nature.com/reprints
http://www.nature.com/reprints

	Reporting on Australian childhood visual impairment: the first 10 years
	Introduction
	Subjects and methods
	Results
	Demographics
	Gestational age and birth weight
	Family history
	Suspicion of VI
	Age at diagnosis
	Mean time interval between suspicion and diagnosis
	Primary and secondary diagnoses
	Additional disabilities and health conditions
	Levels of VI and visual field loss
	Low-vision support

	Discussion
	Study limitations
	Conclusion
	Summary
	Acknowledgements
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




