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Abstract
Objectives
The objectives of this study were to explore the barriers to correction of vision problems in a disadvantaged school community
and inform delivery of public health programmes directed at children most in need of community support.

Methods
A primary school in suburban Melbourne, Australia (School A) was identified with demographic indicators of social disadvantage,
including recent refugee arrivals, low-income profile and families from non-English-speaking backgrounds. Optometrists
performed eye examinations on 414 students (School A) and on a clinical control group of 71 students from a demographically
contrasting primary school (School B). Parents completed pre-examination questionnaires and case history was also taken from the
students themselves. The clinical findings were analysed. Key informant interviews, focus groups and questionnaires were used
to elucidate issues of eye care service utilisation, knowledge, attitudes and practice.

Results
Vision problems were common, with over 23% of all children having some disorder. Children at School B were 2.8 times more
likely than children at School A to have had a previous eye test. The cost of glasses and medicines was perceived as a significant
barrier to receiving vision correction by both parents and teachers at School A. Additionally parents perceived the normal cost
of an eye examination as being a barrier even before any treatment costs, but teachers did not share this perception. Teachers
lacked confidence in identifying students with vision problems.

Conclusion
Significant barriers to children receiving vision correction were identified in this disadvantaged school community (School A).
There is a need to improve awareness of vision problems in children and ways to improve access to existing publicly funded
services for children in disadvantaged school communities. Further research is needed on whether existing service models
are adequate, if increased awareness can improve equity, or whether sustainable outreach services need to be developed to
overcome the barriers faced by the most disadvantaged children.

Introduction
For many decades, the Australian College of Optometry
(ACO) has delivered and managed eye care service
programmes specifically targeting disadvantaged people in
the community. These services have been publicly funded
both through Medicare, the Australian federal government’s
provision for universal coverage of eye examinations, and
through the Victorian Eyecare Service (VES), the Victorian
state government’s subsidy of glasses, contact lenses and
other visual aids for eligible people (Australian College of
Optometry 2010). The Medicare system in Australia
differs from the UK General Ophthalmic Services (GOS)
in that all Australian citizens, and certain categories of

visitors, are eligible to receive services from participating
optometrists under the 1973 Health Insurance Act
(http://www.comlaw.gov.au). All those qualified to work as
optometrists in Australia can participate in the Medicare
system provided they, and in the case of employed
optometrists, their employer, sign a ‘common form
of undertaking’ agreement. Upon signing, individual
optometrists receive a provider number, or in the case
of optometrists who undertake clinical activity at more
than one practice, a series of numbers, each of which is
location-specific. Under the scheme optometrists are
reimbursed for the delivery of ‘clinically relevant services
related to ocular or vision problems’ but excluding services
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relating to optical dispensing, clinical examinations related
to employment eligibility, educational vision screening or
work carried out in public hospitals. As is the case with the
GOS, the relevant government department (Health) provides
a schedule of fees and charges and specific guidance on
patient eligibility, the conditions necessary for repeat
testing, referral processes, domiciliary conditions and a
series of codes for specific items of service. Interestingly,
separate supplementary codes are provided for low-vision
consultations, child vision assessments and contact lens
consultations. At the time of going to press the two main
bulk billed consultation rates for an initial comprehensive
consultation and a subsequent review were $60.35 and
$35.35 respectively, equivalent to approximately £30 and
£17.50. Other items of service for which a supplementary or
alternative fee can be claimed include: a contact lens-fitting
fee for individuals with irregular astigmatism and a best
corrected visual acuity of worse than 0.3logMAR ($189, £95);
a supplementary low vision or children’s vision assessment
($30.25, £15); and a fully automated threshold perimetry
assessment ($57.60, £29).
The provision of optical appliances following a Medicarefunded examination is deemed to be the responsibility of
the state and as such the funding mechanism and eligibility
criteria differ from state to state. In the case of Victoria,
individuals who hold a pension concession card or a
healthcare card, plus their dependants, can access subsidised
optical appliances (spectacles, low-vision aids and contact
lenses) at ACO metropolitan and outreach sites across the
state or through a network of affiliated optometry and
ophthalmology practices. The Australian system differs
from the UK GOS in that it is not voucher-based and
appliances are available free of charge to only a very limited
number of individuals who are extremely disadvantaged.
The latter service is funded from charitable sources. Specific
arrangements have also been put in place to ensure that
Australia’s Indigenous community (Aboriginal peoples) can
obtain spectacles for an assured flat rate of $10 (£5).
Initially, the ACO’s eye care service programmes for
disadvantaged people in the community, referred to
above, were provided at a central inner urban location, and
thereafter extended throughout metropolitan Melbourne
via co-location of optometry services in community health
centres, and across Victoria through collaboration with
a network of private optometry practices in rural and
regional areas.
More recently, with recognition that there are many other
barriers to healthcare beyond geographic accessibility, and
that many disadvantaged groups in need of public health
support were not receiving care via the available options, the
ACO implemented VES-supported outreach programmes to
provide optometry services to homeless people, Indigenous
communities and housebound people in aged care facilities,
among others. As part of the ongoing development of these
outreach optometry services, the ACO was approached
about the needs of disadvantaged children in specifically
identified communities. Philanthropic funding was obtained
and this was the genesis of this project to explore barriers to
the identification and correction of vision problems amongst

a disadvantaged school community, and explore the need
for, and development of, specific paediatric outreach
optometry services.
Prevention of health-related problems requires a
multifaceted approach incorporating health education,
advocacy, community development, screening and
clinical intervention (Hall 1996). The effectiveness of each
approach will vary with the socioeconomic situation of
individual populations (Black 1980). Uncorrected refractive
error is the most common cause of vision impairment in
school-age children worldwide (Dandona et al. 2002; Goh
et al. 2005; He et al. 2004, 2007; Maul et al. 2000; Murthy
et al. 2002; Naidoo et al. 2003; Pokharel et al. 2000;
Resnikoff et al. 2008; Robaei et al. 2006; Zhao et al.
2000). Uncorrected refractive error, whether causing
vision impairment or not, can result in lost education and
employment opportunities, lower productivity and impaired
quality of life (Atkinson et al. 2005; Harrabi et al. 2014;
Robaei et al. 2005; Roch-Levecq et al. 2008; Smith et al.
2009; Tahhan et al. 2013; van Rijn et al. 2014; World Health
Organization 2000). While vision impairment is relatively
uncommon in Australian children, it does exist and appears
to be associated with gender, ethnicity, disability and
parental education (Mathers et al. 2008; Robaei et al. 2006;
Williams et al. 2014; Zaba et al. 2007).
Whereas the epidemiology of childhood visual impairment
in the UK is broadly similar to that in Australia, the policies
around detection and vision screening are very different
(Hall and Elliman 2003; Rahi et al. 2010). In Australia there
are no national policies or plans, and state programmes lack
the cohesion, uniformity, coverage and evaluation necessary
for success. In the UK vision-screening policies are generally
formulated in accordance with the Hall report IV (Hall
and Elliman 2003). The fourth edition of the report Health
for All Children (published in 2003, and revised in 2006)
and national screening committee recommendations have
changed the ethos of vision screening from a highly medical
model to one with a greater emphasis on health promotion,
primary prevention and active intervention for children
at risk. It advocates for the introduction of preschool
vision screening awareness training by, and for, health
professionals and teachers and dedicated multidisciplinary
vision screening, coordinated by orthoptists, for those most
at risk, including children with disability or a family history
of vision problems in childhood. It also advocates for vision
screening of all children as part of the school nurse health
programme at the point at which children commence formal
education (age 4–5 years).
It is known that demographics and geopolitical situation
affect parental awareness of, and access to, eye care
(Brotherhood of St Laurence 2004; Kiely et al. 2007;
Morcos and Wright 2009; Odedra et al. 2008; Refractive
Error Program Committee 2008; Saliba 2008; Schneider
et al. 2010; Senthilkumar et al. 2013; Yasmin and
Minto 2007). The current study aims to understand better
the teacher, parent and child reports of vision issues,
barriers to receiving eye care and the ophthalmic clinical
profiles of children in a disadvantaged school community.
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Methods
The ACO Human Research Ethics Committee approved
the study (approval H10-003) and the investigation was
conducted in accordance with the Declaration of Helsinki
of 1975. Informed consent was obtained from the parents
of all participants as well as from participating children
when developmentally able, and the adult focus group
attendees. Presence of symptoms potentially related to
eye and vision problems, together with relevant medical
and previous eye examination information were collected
via a pre-examination questionnaire completed by parents.
Eye examinations (School A and School B), key informant
interviews (School A and School B), focus groups (School A
only) and surveys (School A only) were completed.
School A (where 459 students were enrolled and were
invited to participate) is situated in the western suburbs
of Melbourne, with a student population consisting of
approximately 70% refugee background, around 30%
recently arrived in Australia, and over 90% holding
healthcare or pensioner concession cards (indicating limited
financial resources). School B (where 82 students were
enrolled and were invited to participate) is situated to the
north of Melbourne and is a private school requiring fee
payment where the majority of students were born in
Australia and speak English as their first language.
Eye examinations were conducted by a group of seven
optometrists on location at the schools. All participants were
examined with a standard protocol that included case history,
unaided vision and best corrected visual acuity (logMAR
Lea or letter charts), pupil reactions, ocular motility, cover
tests (distance and near), stereopsis (Randot test – both
random dot stereo shapes and contour circles), colour vision
screening (Ishihara – selected plates), distance retinoscopy
without cycloplegia, subjective refraction, monocular
estimate method (MEM) near retinoscopy, near point of
accommodation, accommodation facility, heterophoria
measurements (using the Howell phoria card), near point

of convergence (NPC), vergence reserves, accommodative
convergence to accommodation (AC/A) ratio and
examination of eye health using a portable slit-lamp
biomicroscope and direct ophthalmoscope. Measurements
of vergence and accommodation were performed with
participants’ habitual optical correction when present.
Participants who required further ocular assessment
(eg cycloplegic refraction or pathology management) were
referred to an appropriate ophthalmic practice.
Diagnostic thresholds defining significant refractive error
were adapted from the International Agency for the Prevention
of Blindness’ classification of hyperopia ≥ 1.50D, myopia
≥ 0.75D, astigmatism ≥1.00D and anisometropia ≥1.00D
(Refractive Error Program Committee 2008). Diagnosis of
significant binocular vision problems was based on objective
analysis of both symptoms and signs, using the normative
data shown in Table 1.
Perceptions about access to eye care and eye care
knowledge, attitudes and practice in the school communities
were initially investigated via key informant interviews with
principals and other senior staff. Given the low eye care
access rates found at School A, the interviews were followed
by semistructured focus groups conducted at School A
(open forum with some specific questions), with adults
representing five different subcommunities within the
school: Chin (spoken by those native to Burma, East
India and Bangladesh); Arabic speakers from the Horn of
Africa; Vietnamese; English-speaking (and classified as
low-income); and English-speaking (not low-income). The
focus groups aimed to develop a locally appropriate
questionnaire covering knowledge, attitudes and practice
with regard to eye care. The questionnaires consisted of
three demographic items (participant country of birth;
number of years in Australia; languages spoken at home),
then a range of items formulated from focus group records.
The questionnaire was professionally translated (by a
contracted registered interpreting service) from English
into three other key languages in the School A community

Table 1. Classifications of normal limits of binocular vision used in this study, with evidence referenced
Accommodation
MEM retinoscopy +0.50DS ±

Vergence
0.251

NPA ≥15D – 0.25 (age)4

Near phoria 3pd exo ± 42
Distance phoria 1pd exo ± 13
NPC
Break <8cm
Recovery <10cm5

Relative accommodation:
≥2.00D (±) at near
≥2.00D (–) at distance4

Reserves (blur/break/recovery)
Near: BI ≥10/16/10, BO ≥12/18/11
Far: BI ≥7/4, BO ≥14/76
Interaction: AC/A ratio 2.2pd/D ± 0.87

1Rouse

et al. (1982); 2Wong et al. (2002); 3Dwyer (1991); 4Hofstetter (1944); 5Scheiman et al. (2003); 6Wesson and Amos (1985); 7Jimenez et al. (2004).

MEM, monocular estimate method; NPA, near point of accommodation; NPC, near point of convergence; BI, base in; BO, base out; AC/A, accommodation
convergence to accommodation.
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(Chin, Arabic and Vietnamese) and disseminated in the
appropriate language to all parents and teachers to gather
quantitative information.
Teachers at School A were also asked to identify students in
their class who they believed might have a vision problem.
Students found by optometrists to have vision problems were
compared with the students identified by teachers.

Children were more likely to report concerns than their
parents did in the pre-examination questionnaire – 50%
at School A and 46% at School B. The breakdown of issues
reported by participating children at both schools is shown
in Figure 2.

Data were entered and validated by three different
optometrists. Descriptive statistics and graphs were
produced using Microsoft Excel version 2007. Other statistical
analysis was performed with SPSS version 20. Chi-square
test was used to analyse if issues reported by children
and/or parents were related to treatment outcome.

Results
Statistical analysis of pre-examination questionnaires and
examination results included 414 participants from School A
and 71 participants from School B. Some participants from
School A (45) and School B (11) were excluded from the
study due to absences or incomplete data.
Participants in the eye examination component were aged
between 5 and 15 years. At School A, the average age was
9.9 (±2.4) years; 39% were born somewhere other than
Australia or New Zealand (mostly in South-East Asia or
Africa). Only 12% had had a previous eye examination by an
optometrist or ophthalmologist. At School B, the average
age of participants was 10.5 (±2.6) years, 34% of whom
had had a previous eye examination.
Parents at both schools showed similar concerns regarding
potential eye problems in the pre-examination parent
questionnaire – 30% and 35% of parents at School A and B
respectively thought their child might have one or more eye
problems. Allergy was the most common concern reported,
although it is worth noting that the majority of data was
collected in springtime, the most commonly allergenic season
in Melbourne. Results are summarised in Figure 1.

Figure 1. Percentage of parents reporting particular
concerns in the pre-examination questionnaire at
School A (n = 414) and School B (n = 71). ADHD,
attention-deficit hyperactivity disorder.

Figure 2. Percentage of children reporting particular
concerns during eye examinations at School A (n = 414)
and School B (n = 71). GH, general health; BV,
binocular vision.
A similar spread and pattern of clinical diagnoses were
found at each school. There were no significant differences
between School A and School B at each category of
treatment/review period (P > 0.20, Mann–Whitney U-test).
Overall, 373 participants (77%), across both schools, did
not need active ophthalmic management, meaning that
112 (23%) did require active management. Diagnoses
requiring active management included significant refractive
errors, symptomatic binocular vision problems, ocular
diseases, amblyopia, strabismus and colour vision defects.
Only 5 students out of 414 examined at School A had
previously been diagnosed with a vision problem.

Relationships between teacher-, parent- and
child-reported vision issues and eye examination
outcome
The ability of symptom reports from parents or children
to predict treatment outcome of eye examinations was
investigated via sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV). (Sensitivity
is the proportion of all diseased patients for whom there is
a positive test, determined as: [true positives / (true positives
+ false negatives)]. Specificity is the proportion of
non-diseased patients for whom there is a negative
test, expressed as: [true negatives / (true negatives + false
positives)]. Positive predictive value is the proportion of
persons with a positive test who truly have the disease,
determined as: [true positives / (true positives + false
positives)]. Negative predictive value is the proportion of
persons with a negative test who truly do not have the
disease, determined as: [true negatives / (true negatives +
false negatives)] (NIH US National Library of Medicine
2004).) The results are shown in Table 2. Specificity of
children and parents was reasonable at both schools, but
sensitivity was poorer, particularly at School B.
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Table 2. Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV), calculated for the
parent and child (participant) groups respectively.
Sensitivity

Specificity

PPV

NPV

Parent-reported issues

0.53

0.77

0.42

0.84

Child-reported issues

0.61

0.63

0.39

0.89

Parent-reported issues

0.15

0.70

0.32

0.87

Child-reported issues

0.23

0.67

0.42

1.00

School A

School B

The highly consistent feedback from key informants and
individual teachers was that teachers do not feel equipped
with the knowledge or skills to identify vision issues in
their students. One key informant noted that identification
of potential vision problems is no longer part of teacher
education in Victoria. Teachers identified fewer than
5 students as having potential vision problems, so
meaningful quantitative analysis was not possible. One
author’s clinical experience (AJJ) is that UK teachers are
equally uncomfortable about being put in a position to
identify children who have a visual problem.

Binocular vision profile
Analysis of contour stereoacuity, distance and near
heterophoria, NPC, AC/A ratio and MEM retinoscopy showed
approximately normal distributions for each measure. Results
were classified as normal (≤1 standard deviation from the
mean), or abnormal (>1 standard deviation from the mean).
No account was made in this analysis for presence or
absence of symptoms; some results classified as ‘abnormal’
may be subclinical (asymptomatic) problems. Children with
two or more abnormal binocular vision test results were
classified as ‘fail’; otherwise children were classified as ‘pass’.
There were no significant differences between the two
schools in the pass and fail categories. Strabismus was also
consistent between schools (2% at each school).

Eye care service utilisation, knowledge, attitudes
and practice at School A
Despite similar symptom, assessment, diagnosis and
recommended management profiles between schools,
participants at School B were 2.8 times more likely to have
had a previous eye examination than participants at
School A. This access difference is consistent with published
evidence on the effect of demographics and geopolitical
situation on awareness of, and access to, eye care
(Brotherhood of St Laurence 2004; Kiley et al. 2007;
Morcos and Wright 2009; Odedra et al. 2008; Saliba
2008; Schneider et al. 2010; Yasmin and Minto 2007).
Consequently, additional qualitative and quantitative
aspects of eye care service utilisation, knowledge, attitudes
and practice in the School A community were explored.

Key informant interviews with principals and other senior
staff provided an understanding of the community issues
and diversity at School A. The focus groups improved our
understanding of community perceptions, comprehension,
language, access to eye care and eye care knowledge,
attitudes and practice. Some vast differences in healthcare
systems between country of origin and Australia were
apparent, with the level of orientation and adult education
provided on arrival in Australia unable to uncover details such
as options for eye health provision, Medicare and other eye
care subsidisation systems. Racial and religious differences,
language, cost, distance and lack of any doctors (let alone
eye doctors) were commonly cited as issues in countries of
origin. The Chin group noted that there were two doctors
they felt comfortable with in Burma (there are one million
Chins in Burma), and it would take 3 days of walking to
attend. Basic eye checks in transit countries or on arrival in
Australia consist of presenting distance vision checks only.
The questionnaire derived from this qualitative information
was subsequently sent to teachers and parents (with
translations into Arabic, Chin and Vietnamese as appropriate),
with 34 teachers and 40 parent responses. Analysis revealed
that parents and teachers had mostly similar responses
(Wilcoxon signed ranks test, P > 0.20 on all questions).
The results are shown in Figure 3. There is general agreement
that children should have regular eye tests every 2 years, or
any time a child reports an eye problem. Some individual
differences in belief were recorded however. An example
was a child at School A whose teacher had identified a
suspected vision problem, but whose mother had not
allowed the child to have his eyes examined due to a belief
that boys should not wear glasses. He was significantly
myopic; his vision improved markedly with correction.

89

CMD0118_OIP_Vol 16 Issue 3 - 2015_2_p85-94_Nixon_D2.0.indd 89

28/07/2015 14:54

P J Nixon et al.

• Eye problems in children are common.
• Parents are not consistently good at identifying whether
their child has an eye or vision problem and a minority
report prejudice against eye examinations.
• Children attending schools in socioeconomically
disadvantaged areas are much less likely to have had
any previous eye examination.
• There is a lack of awareness of existing publicly funded
eye care services.
• Teachers report a lack of confidence in identifying
children with potential vision problems.
In all, 112 (23%) of the children in this study were found
to have a significant vision problem, with no significant
difference between the two contrasting schools. Evidence
varies widely regarding the prevalence of significant
vision problems in children, with perhaps the definition of
‘significant’ being the most important variable. We have
tried to be as practical as possible, relating evidence-based
thresholds to clinical decision making. We have included
diagnoses such as allergic conjunctivitis, which does not
affect vision or need hospital-level management, but does
affect a child’s quality of life and benefits from professional
clinical management. We have also included diagnoses
of accommodation vergence disorders, which have been
disparaged in similar studies (Robaei et al. 2005, 2006), but
which have been shown to have real effects on children’s
lives through professional clinical management (Bade
et al. 2013; Borrsting et al. 2003; Convergence Insufficiency
Treatment Trial Study G 2008, 2009; Scheiman et al.
2005a, b, 2009, 2010, 2011).

Figure 3. Questionnaire responses from parents and
teachers to questions on when they believe a child
should have an eye examination. Parent and teacher
responses are combined unless otherwise stated.
The majority (77%) of School A teachers and parents felt
that optometrists, ophthalmologists and general medical
practitioners provide the best management of eye problems.
Overall 3% (all parents) were not sure who to go to for eye
care. Most teachers and parents believed that glasses and
eye medicines were expensive, with 23% and 16% of parents
considering glasses and eye medicines respectively too
expensive to afford. Of those responding, 53% of parents
believed that eye tests were expensive, including 13% who
considered them too expensive to afford.

Discussion
This study provides valuable information to guide effective
promotion of existing public health optometry services in
Australia and the development of a sustainable paediatric
outreach optometry resource for the community. Many of
the lessons learned are equally applicable in the UK.
The study shows that:

The poor sensitivity of parent identification (0.53 at
School A and 0.15 at School B), and of child identification
(0.61 at School A and 0.23 at School B) of vision problems
means that many potentially significant vision conditions
would be missed in a system that relies on parents or
children to identify potential problems. Parents had better
specificity (0.77 at School A and 0.70 at School B), as did
children (0.63 at School A and 0.67 at School B), but even
at these rates many children who do not actually need care
will attend ophthalmic practices based on perceived potential
for an eye problem.
In terms of predictive value of parent or child reports of
vision problems, the children’s ability to identify the absence
of vision problems appeared best (NPV of 0.89 at School A
and 1.00 at School B). However, poor PPVs (<0.45 across
parents and children at both schools) reinforce the
implication that parents and children are unreliable
identifiers of potential vision problems.
It is worth noting explicitly that the key informant
interviews, focus groups and knowledge, attitude, practice
questionnaires were performed after the eye examinations
– ie exposure of the school community to the outreach eye
examinations may have influenced results. Regardless, the
data revealed that perceived cost of glasses and medicines
was a major barrier to getting children’s eyes tested for
both parents and teachers at School A. Additionally, parents
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thought eye examinations themselves were expensive. These
perceptions of cost do not match the reality of available
publicly funded services, and even optometry consultations
in private clinics are 85–100% rebatable by Medicare
throughout Australia. The ACO specifically provides
low-cost eye care for people in the Victorian community
who are financially or otherwise disadvantaged. ACO services
include comprehensive eye examinations, diagnosis and
management of ocular disease, children’s vision services,
contact lens services, visual fields clinics, disability services,
low-vision services and outreach programmes. Residents of
Victoria who hold a pensioner concession card or a healthcare
card, and who have a clinical need, are eligible for visual aids
subsidised through the VES, which is funded by the Victorian
state government (Australian College of Optometry 2010).
The mismatch between perceptions of cost and the reality
of what is available revealed by the questionnaire, plus
focus group comments regarding the vast contrast in health
systems between some countries of origin and Australia
suggest there are gaps in parents’ knowledge regarding
low-cost eye care in Victoria. Greater penetration of
information is required in specific communities. It is possible
that specific teacher training to develop competency in
awareness of vision problems may also improve outcomes
in vision correction in disadvantaged school communities.
Alternatively, a working model for outreach services to
children in disadvantaged communities may be required.
The UK author (AJJ) advocates that a similar approach
to teacher education should be taken when developing
teacher education programmes in the UK.
There are over 480 000 children in over 1500 Victorian
primary schools (Victorian State Government Department
of Education and Early Childhood Development 2013).
A high number of eye and vision problems in schoolchildren
are undetected, and this research suggests that the rate of
detection is affected by socioeconomic and demographic
factors. There is a need to improve awareness of access to
existing publicly funded services for children in disadvantaged
school communities. Further research is needed on whether
existing services are adequate, if improved awareness can
occur, or whether targeted outreach services need to be
developed to overcome barriers to eye care for the most
disadvantaged children.

Summary
This paper seeks to highlight some of the issues
surrounding the delivery of primary care eye care,
and vision screening, services to children most in
need of community support. The authors draw from
experiences gained from delivering services to a
cohort of schoolchildren attending two very different
schools in Melbourne, Australia. In one of the schools
children from disadvantaged backgrounds, including
recent refugee arrivals, those from families with a
low-income profile and families from non-Englishspeaking backgrounds, predominated. This was not
the case in the comparator school. Across both
schools vision problems were common, with over
23% of all children having some disorder. Children
attending the school whose students tended to come
from disadvantaged backgrounds were 2.8 times
less likely to have had a previous eye test than their
counterparts in the other school. The anticipated cost
of eye examinations and the possible cost of glasses
and medicines were perceived by both parents and
teachers to be a significant barrier to receiving vision
correction. Teachers from both schools were also noted
to lack confidence in identifying students with vision
problems. We conclude that there is a need to improve
awareness of vision problems in children and that
ways need to be found to improve access to publicly
funded services for children in disadvantaged school
communities. We believe that these issues are not
specific to Australia and that lessons learned translate
to disadvantaged communities in the UK, and indeed
other highly developed nations.

Acknowledgements
This research was supported by the school communities
of Sunshine Harvester Primary (including Sylvia Farnfield)
and Candlebark. ACO staff (particularly Lesley Dacion,
Rose
Haikal,
Lisa
Lombardi,
Anna
Marinaro,
Vicki McSweeney, Tessa Mihailou, Genevieve Napper and
Janelle Scully) contributed to service delivery and data
collection. We also acknowledge the Victorian Government
Department of Health (Ageing and Aged Care Branch) for
ongoing funding of the Victorian Eyecare Service, enabling
the ACO in its public service mission of clinical care to tens
of thousands of Victorians each year. We also acknowledge
Prof. David Edgar and Ms Jane Hanley for invaluable advice
on the UK perspective.
This research was supported by a grant from Perpetual
Philanthropic Services.

Disclosure of potential conflicts of
interest
No authors have any known conflict of interest.

91

CMD0118_OIP_Vol 16 Issue 3 - 2015_2_p85-94_Nixon_D2.0.indd 91

28/07/2015 14:54

P J Nixon et al.

■■Jimenez R, Perez MA, Garcia JA et al. (2004) Statistical normal

References
■■Atkinson

J, Nardini M, Anker S et al. (2005) Refractive errors
in infancy predict reduced performance on the movement
assessment battery for children at 3½ and 5½ years. Dev Med
Child Neurol 47, 243–51

■■Australian

College of Optometry (2010) Eyecare on Low
Incomes. Available online at: http://www.aco.org.au (accessed
24 February 2014)

■■Bade A, Boas M, Gallaway M et al. (2013) Relationship between
clinical signs and symptoms of convergence insufficiency. Optom
Vision Sci 90, 988–95

■■Black

D (1980)
University Press

Inequalities in Health.

Oxford:

Oxford

■■Borsting

EJ, Rouse MW, Mitchell GL et al. (2003) Validity and
reliability of the revised convergence insufficiency symptom
survey in children aged 9 to 18 years. Optom Vision Sci 80, 832–8

■■Brotherhood

of St Laurence (2004) Seeing clearly – access
to affordable eyecare for low-income Victorians. Changing
Pressures 13, 1–12

■■Convergence

Insufficiency Treatment Trial Study G (2008)
Randomized clinical trial of treatments for symptomatic
convergence insufficiency in children. Arch Ophthalmol 126,
1336–49

■■Convergence

Insufficiency Treatment Trial Study G (2009)
Long-term effectiveness of treatments for symptomatic
convergence insufficiency in children. Optom Vision Sci 86,
1096–103

■■Dandona

R, Dandona L, Srinivas M et al. (2002) Refractive
error in children in a rural population in India. Investig
Ophthalmol Vis Sci 43, 615–22

■■Dwyer

PS (1991) Clinical criteria for vergence accommodation
dysfunction. Clin Exp Optom 74, 112–19

■■Goh

PP, Abqariyah Y, Pokharel GP et al. (2005) Refractive
error and visual impairment in school-age children in Gombak
District, Malaysia. Ophthalmology 112, 678–85

■■Hall

D (1996) Health for All Children. Oxford: Oxford
University Press

■■Hall

DMB, Elliman D (2003) Health for All Children, 4th edn.
Oxford: Oxford Medical Publications

■■Harrabi

H, Aubin MJ, Zunzunegui MV et al. (2014) Visual
difficulty and employment status in the world. PLoS One
9, e88306

■■He

M, Zeng J, Liu Y et al. (2004) Refractive error and visual
impairment in urban children in southern China. Investig
Ophthalmol Vis Sci 45, 793

■■He

M, Huang W, Zheng Y et al. (2007) Refractive error and
visual impairment in school children in rural southern China.
Ophthalmology 114, 374–82

■■Hofstetter

HW (1944) A comparison of Duane’s and Donders’
tables of the amplitude of accommodation. Am J Optom Am
Acad Optom 21, 345–63

values of visual parameters that characterize binocular function
in children. Ophthal Physiol Optics 24, 528–42

■■Kiely

PM, Horton P, Chakman J (2007) The Australian
optometric workforce 2005, analysed by local government
areas. Clin Exp Optom 90, 83–107

■■Mathers

M, Keyes M, Wright M (2008) National Children’s
Vision Screening Project – Literature Review. Melbourne,
Australia: Centre for Community Child Health of the Murdoch
Children’s Research Institute

■■Maul

E, Barroso S, Munoz SR et al. (2000) Refractive error
study in children: results from La Florida, Chile. Am J Ophthalmol
129, 445–54

■■Morcos

A, Wright M (eds) (2009) National Children’s Vision
Screening Project – Final Report. Melbourne, Australia: Centre
for Community Child Health, Murdoch Children’s Research
Institute, p. 236

■■Murthy GV, Gupta SK, Ellwein LB et al. (2002) Refractive error
in children in an urban population in New Delhi. Investig
Ophthalmol Vis Sci 43, 623–31

■■Naidoo KS, Raghunandan A, Mashige KP et al. (2003) Refractive
error and visual impairment in African children in South Africa.
Investig Ophthalmol Vis Sci 44, 3764–70

■■NIH

US National Library of Medicine (2004) HTA 101:
Glossary. Available online at: www.nlm.nih.gov/nichsr/hta101/
ta101014.html (accessed 26 June 2015)

■■Odedra

N, Wedner SH, Shigongo ZS (2008) Barriers to
spectacle use in Tanzanian secondary school students. Ophthal
Epidemiol 15, 410–17

■■Pokharel

GP, Negrel AD, Munoz SR et al. (2000) Refractive
error study in children: results from Mechi Zone, Nepal. Am J
Ophthalmol 129, 436–44

■■Rahi

JS, Cumberland PM, Peckham CS (2010) Improving
detection of blindness in childhood: the British Childhood
Vision Impairment Study. Paediatrics 2010126.4, e895–903

■■Refractive

Error Program Committee (2008) Strategy for the
Elimination of Vision Impairment from Uncorrected Refractive
Error. Hyderabad, India: International Agency for the Prevention
of Blindness

■■Resnikoff

S, Pascolini D, Mariotti SP et al. (2008) Global
magnitude of visual impairment caused by uncorrected
refractive errors in 2004. Bull World Health Organ 86, 63–70

■■Robaei

D, Rose K, Kifley A et al. (2005) Patterns of spectacle
use in young Australian school children: findings from a
population-based study. J AAPOS 9, 579–83

■■Robaei

D, Kifley A, Rose KA et al. (2006) Refractive error and
patterns of spectacle use in 12-year-old Australian children.
Ophthalmology 113, 1567–73

■■Roch-Levecq

A, Brody B, Thomas R et al. (2008) Ametropia,
preschoolers’ cognitive abilities, and effects of spectacle
correction. Arch Ophthalmol 126, 252–8

92

CMD0118_OIP_Vol 16 Issue 3 - 2015_2_p85-94_Nixon_D2.0.indd 92

28/07/2015 14:54

Barriers to vision correction for children in a disadvantaged school community

■■Rouse

MW, London R, Allen DC (1982) An evaluation of the
monocular estimate method of dynamic retinoscopy. Am J
Optom Physiol Optics 59, 234–9

■■Saliba AJ (2008) Impact of rurality on optical health: review of
the literature and relevant Australian Bureau of Statistics data.
Rural Remote Health (electronic resource) 8, 1056

■■Scheiman M, Gallaway M, Frantz KA et al. (2003) Nearpoint of
convergence: test procedure, target selection, and normative
data. Optom Vision Sci 80, 214–25

■■Scheiman

M, Kulp MT, Cotter S et al. (2010) Vision
therapy/orthoptics for symptomatic convergence insufficiency
in children: treatment kinetics. Optom Vision Sci 87, 593–603

■■Scheiman M, Mitchell GL, Cotter S et al. (2005a) A randomized
clinical trial of treatments for convergence insufficiency in
children. Arch Ophthalmol 123, 14–24

■■Scheiman M, Mitchell GL, Cotter S et al. (2005b) A randomized
clinical trial of vision therapy/orthoptics versus pencil pushups
for the treatment of convergence insufficiency in young adults.
Optom Vision Sci 82, 583–95

■■Scheiman

M, Rouse M, Kulp MT et al. (2009) Treatment of
convergence insufficiency in childhood: a current perspective.
Optom Vision Sci 86, 420–8

■■Schneider

J, Leeder SR, Gopinath B et al. (2010) Frequency,
course, and impact of correctable visual impairment
(uncorrected refractive error). Surv Ophthalmol 55, 539–60

■■Scheiman

M, Cotter S, Kulp MT et al. (2011) Treatment of
accommodative dysfunction in children: results from a
randomized clinical trial. Optom Vision Sci 88, 1343–52

■■Senthilkumar D, Balasubramaniam SM, Kumaran SE et al. (2013)
Parents’ awareness and perception of children’s eye diseases in
Chennai, India. Optom Vision Sci 90, 1462–6

■■Smith

T, Frick K, Holden B et al. (2009) Potential lost
productivity resulting from the global burden of uncorrected
refractive error. Bull World Health Organ 87, 431–7

■■Yasmin S, Minto H (2007) Community perceptions of refractive
errors in Pakistan. Commun Eye Health J 20, 52–3

■■Zaba

JN, Reynolds W, Mozlin R et al. (2007) Comparing the
effectiveness of vision screenings as part of the school entrance
physical examination to comprehensive vision examinations
in children ages 3 to 6: an exploratory study. Optometry
78, 514–22

■■Zhao

J, Pan X, Sui R et al. (2000) Refractive error study in
children: results from Shunyi District, China. Am J Ophthalmol
129, 427–35

CET multiple choice questions
This article has been approved for one non-interactive
point under the GOC’s Enhanced CET Scheme. The reference
and relevant competencies are stated at the head of the
article. To gain your point visit the College’s website
www.college-optometrists.org/oip and complete the multiple
choice questions online. The deadline for completion is
31 October 2016. Please note that the answers that you
will find online are not presented in the same order as in the
questions below, to comply with GOC requirements.
1. How many participants across both schools required
active management?
• 23%
• 46%
• 50%
• 77%
2. Which of the following did the study show?
• Parents are good at identifying whether their child has an
eye or vision problems
• Teachers are confident in identifying eye or vision problems
• Eye problems in children are uncommon

■■Tahhan

• There is a lack of awareness of existing publicly funded
eye care services

■■van

3. How many times more likely were participants at
school B to have had a previous eye examination?

N, Papas E, Fricke TR (2013) Utility and uncorrected
refractive error. Ophthalmology 120, 1736–44
Rijn LJ, Krijnen JS, Nefkens-Molster AE et al. (2014)
Spectacles may improve reading speed in children with
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■■Williams
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■■Wong

EP, Fricke TR, Dinardo C (2002) Interexaminer
repeatability of a new, modified prentice card compared with
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• 2.0
• 2.6
• 2.8
• 3.0
4. What was the positive predicted value of ‘child-reported
issues’ from school A?
• 0.32
• 0.39
• 0.42
• 0.89

■■World

Health Organization (2000) Elimination of Avoidable
Visual Disability due to Refractive Errors. WHO/PBL/00.79.
Geneva: World Health Organization
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5. How did parents’ concerns regarding potential eye
problems vary between school A and school B?
• Greater at school A
• Greater at school B
• Similar level of concerns
• Exactly the same level of concerns
6. According to this paper, uncorrected refractive error
results in which of the following?
• Increase in quality of life
• Decrease in general health
• Lost education and employment opportunities
• Decrease in ocular health

CPD Exercise
After reading this article can you identify areas in
which your knowledge of barriers to vision correction
for children in a disadvantaged school community has
been enhanced?
How do you feel you can use this knowledge to offer
better patient advice?
Are there any areas you still feel you need to study and
how might you do this?
Which areas outlined in this article would you benefit
from reading in more depth, and why?
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