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Abstract

Background: Vision screenings are important in identifying visual anomalies likely to disrupt the physical, intellectual, social and emotional development of children. School health services globally include vision screenings, complementing a variety of associated screening services.
Aim: This review article provides evidence for content, provision and efficacy of the vision screening services for children of school-going age and reports on the current practice of children’s vision screenings worldwide including in South Africa.

Methods: Studies were identified from PubMed, Ebscohost and Science Direct with the search terms utilised during the selection of electronic articles and journals for the review. The target population includes children of school-going age from 6 to 19 years without previously known conditions associated with visual anomalies and learning-related problems. The quality of vision screening programmes and policies for the school-going age children in different countries were evaluated using Wilson and Jungner criteria.1

Results: Vision screening programmes worldwide appear to support comprehensive vision screening methods among pre-schoolers (from birth to ≤ 6 years vs. children of school-going age). The development of vision screening procedures in some countries in the United States of America (USA) was found to be grounded on epidemiologic findings and principles. These may have contributed towards the formulation of national vision screening guidelines for pre-schoolers that supported the detection of amblyopia and its associated conditions such as strabismus, anisometropia and myopia. School-going children’s vision screenings are not supported worldwide as research has shown that there is lack of benefits for detecting other visual anomalies such as vergence and accommodative dysfunctions. This is despite evidence provided by the literature reviewed that an association exists between prevalent accommodation and vergence dysfunctions including poor ocular motilities and poor near-vision, among children of school-going age with poor academic performance.

Conclusion: The guidelines worldwide support school vision screenings, especially for the pre-schoolers by the school health nurses, with other programs having considered the teachers, optometrists or orthoptists as the appropriate personnel to conduct the school vision screenings. There is still a need for the effectiveness of the school vision-screening programmes to be investigated related to the importance of detecting convergence and accommodative dysfunctions for the school going age children.
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Introduction

The purpose of the school vision screenings is to detect visual anomalies that may disrupt the physical, intellectual, social and emotional development of children.2 Approximately one in five school children has visual anomalies, with the highest rates from poor social backgrounds.3,4 There are debates worldwide on the nature of test batteries to be included in the vision screening programmes, appropriate vision screening personnel, cost effectiveness and the ideal screening age.5,6,7 The value of school vision screenings for detecting visual anomalies such as accommodative and vergence dysfunctions, ocular health problems and refractive errors (latent) is questioned worldwide, despite evidence supporting the association of these conditions with poor academic performance.8,9,10,11

Evidence indicates that the targeted visual anomaly in most school vision screening programmes, especially in pre-schoolers, is amblyopia and its associated conditions such as strabismus and refractive errors (e.g. myopia).
5,6,7 However, worldwide, the prevalence of amblyopia in the school-going age population was found to range between approximately 0.73% and 7.3%,12,13,14,15 less compared to the prevalence of uncorrected hyperopia (0.26% – 73.1%),16,17,18,19 convergence insufficiency (1.6% – 28.0%)20,21,22,23 and accommodative dysfunction (0.6% – 40.0%).20,21,22,23,24,25 Nevertheless, the beneficence of early detection (e.g. infants and pre-schoolers) of amblyopia is supported by most countries in line with successful remediation of the condition, hence the prioritising of the detection of reduced distance vision by most vision screening protocols.

Prioritising the detection of reduced distance vision appears to likely miss children not seeing clearly at near or those that may be suffering from symptoms not addressed by distance visual acuity (VA) screenings such as poor oculomotor, accommodative and vergence dysfunctions. Arguably, these visual anomalies are reported to be strongly related to reading and writing.8,9,10,11 Nonetheless, the variance of the prevalence of non-strabismic anomalies (such as convergence insufficiency and accommodative dysfunctions) was found to be because of the different diagnostic criteria, special characteristics of the population or the clinical methods used.7 However, in the interest of this literature review, the detection of reduced VAs at distance and near (which could be because of amblyopia, ametropia, anisometropia and strabismus) including accommodative and vergence anomalies when school vision screenings are conducted will be discussed.

In order to gather an evidence base for content and provision of the vision screening services for children of the school-going age population, the policies and guidelines of different countries will be reviewed and discussed.

Methods

Policies on schools vision screenings

Globally, vision screening policies, guidelines and requirements show considerable variation, and there appears to be a lack of standardisation of school vision screening programmes.6,7 Areas of differences needing consideration are legislation, visual functions assessed (the nature of tests), criteria for referral, ideal age (frequency of screening) and vision screening personnel.

Legislation

In the USA, country-wide mandatory legislation ensuring the screening of all children for visual anomalies prior to school entry, with appropriate follow-up eye examinations when necessary, is supported by Prevent Blindness America. There are varied responses from different states towards preventive policies and promotion of healthy vision for children of school-going age. For example, the states of Arizona, Idaho, Montana, New Hampshire, South Carolina, Wisconsin, and North and South Dakota do not appear to have preventive policies requiring vision screening before entry into school, while others have mandated state laws.6,26,27

Kentucky, Missouri and Illinois are the only states requiring a vision examination by an optometrist or ophthalmologist for all children enrolled in public preschools (3–6 years), public preschool or in the ‘Head Start’ programme (nursery school). Vision screenings are also conducted on children of school-going age, especially those identified by their school teachers as having visual problems, those struggling with learning activities and those transferred to new schools. Evidence in the form of certification is a requirement in most of the countries legislated to conduct school vision screenings. The certification is to be submitted to the schools on specific dates to ensure that the vision examinations and vision screenings conducted meet the prescribed requirements of various US states (Kentucky, Missouri and Illinois). Furthermore, the submission of evidence appears to be related to the safe keeping of epidemiological data that could contribute towards the formulation of the national vision screening guidelines.27,28

Although school-going children’s vision screenings are supported by governments in countries such as the United Kingdom, Canada, Australia, East Mediterranean countries and South Africa, they are not mandatory.29,30,31,32,33,34 In Oman and Saudi Arabia, screening programmes focus on locally endemic diseases affecting the eyes of children from poor communities, caused by vitamin A deficiency, trachoma and viral conjunctivitis and on the detection of amblyopia.31 In countries where no legislative or regulatory requirements for children’s vision screenings are available, support can generally be found in the country’s special education laws.26 Lack of legislated school vision screenings has led to screenings conducted on an ad hoc manner by optometrists in private practice, orthoptists, medical practitioners and ophthalmologists, resulting in unmeasured and inconsistent service provision. This seems to have contributed towards the considerable variations on the tests, age, frequency and the target conditions to be detected when the school vision screenings are conducted.

Screening age

There are ongoing debates relating to the ideal age at which the vision screenings should be conducted. The main focus of the majority of the vision screening protocols supports vision screening of pre-schoolers for the detection of amblyopia and for early detection and remediation of risk factors such as strabismus and refractive errors.29,30,32,33,34,35,36 Nonetheless, the purpose of vision screening on school-going age children is to detect visual problems, which may impair reading efficiency and learning of those at the risk of developing age-related visual problems. The preschool population is included in this literature review because most schools (e.g. in South Africa) include this age group in their environments.

In a recent policy statement, the American Academy of Optometry recommended that vision screenings ought to be available throughout childhood, from birth to preschool (≤ 6 years) including children of school-going age (≥ 6 years).37 In the USA, most screening protocols include children from preschool to school-going age.27 The ages at which children’s vision screenings are conducted differ in each state or country (Table 1), with different guidelines used such as the Bright Futures Guidelines and Child and Teen Checkups (CTC) periodicity schedules.38,39 Despite the visual examinations required in Kentucky, vision screenings are also required one year prior to entry into the sixth and ninth grades.5,26 Vision screenings are recommended by the Bright Futures Guidelines at ages 3, 4, 5, 6, 8, 10, 12, 15 and 18 years, and risk assessment at alternate ages.38
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In the USA, the consensus on most vision screening protocols seems to be that screenings are to be conducted on all those new to the school system, and on students at high-risk (those repeating grades and in ‘special education programmes’), including those transferred from other schools. In addition, a comprehensive vision screening that includes all tests is recommended only once during a student’s career, in preschool or Grade 1, or for high-risk students, including those repeating a grade. The comprehensive vision screenings, including investigation of binocularity and entailing distance VA measurements, are conducted on children in Grade 1, new scholars and those referred from Grade 2 and above. However, in Minnesota, comprehensive vision screenings are conducted on children in grades 2–5.39 The visual demands for children of school-going age from Grade 4 upwards when they are reading to learn are said to increase.11 Therefore, the benefit of evaluation of binocular visual skills at this age (i.e. in Grade 1) is questionable, and besides, there appears to be a challenge of comprehension and poor attention at this age when tests investigating binocularity are performed.

In the United Kingdom, school-entry (reception class) vision screenings do not appear to be included in the National Health Service (NHS) agenda of screening programmes.32 In the mid-1990s and early 2000s, periodic vision screening for preschool and school-age children occurred throughout the United Kingdom, conducted by public health nurses and orthoptists using a Snellen VA chart. Lack of evidence on benefits, insufficient resources to provide mass screenings, other public health priorities and budget cuts led to the discontinuation of these screening programmes.2

In Australia, the National Children’s Vision Screening Project (NCVSP) of the Centre for Community Child Health (CCCH) established an expert Project Advisory Group (PAG) to advise on the planning and implementation of children’s vision screening project. The PAG recommended that assessment of vision be undertaken at birth, between three and six months and at four years of age (one year prior to school commencement), disregarding the fact that rates of visual anomalies rise as children become older because of increased visual demands.7,29,36 In Oman, there is an annual screening of all children in early grades for active trachoma and other common eye diseases. Vision screenings in these countries therefore focus on evaluating vision, refractive errors and ocular pathologies. Vision is screened by nurses and refractionists using cycloplegic refraction, in preschools, and first secondary grades, thus ensuring that as children become older, their visual requirements are met.31

In South Africa, according to the implemented school vision screenings programme, screenings are conducted within the first year of entering primary school (Grade R/1), and again in Grade 4 and Grade 8 including children experiencing learning difficulties in any grade. In addition, all children in Grade 8 are also screened for visual anomalies, with tests including the nearpoint of convergence (NPC) and distance or near VA measurements. Furthermore, children experiencing learning difficulties in any grade are to be screened for visual anomalies including the investigation of vergence insufficiency. The recommended tests and the ages at which the evaluation of near visual skills is to be conducted mentioned in the reviewed South African Integrated School Health Policy (ISHP) are consistent with recommendations by Scheiman and Rouse.11,40 Remarkably, the inclusion of the evaluation of the near-vision functional skills appears to be appropriate for the detection of visual skills related to academic performance. However, the most important question to be asked is related to whether the vision screening personnel in the public sector are properly trained to conduct all the tests included in the programme.

Vision functions screened

In a recent policy statement, the American Academy of Optometry recommended that detection of significant refractive errors, amblyopia, strabismus and observable external ocular diseases should be considered for all ages when designing paediatric vision screenings. They further stated that vision screenings of pre-schoolers and children of school-going age may have to consider procedures that detect reduced visual function at near, as well as identify colour vision deficits in boys.37 According to legislation supported by Prevent Blindness, the elements of an authorised paediatric vision screening include, at a minimum, the observation checklist on appearance, behaviour and complaint signs, distance VA and refractive error (optional), stereopsis, colour vision, ocular alignment tests (cover test or NPC or Hirschberg) and appropriate follow-ups.32 Other states in the USA, such as Alaska, have considered the combinations of screening tests, which are generally associated with greater accuracy compared with single tests recommended by the US Preventive Services Task Force (USPSTF).41 These tests include the assessments of VA, stereoacuity, eyes alignment (cover test and Hirschberg), colour vision including the use of auto refractors and photoscreeners. Photoscreeners and auto refractors or any type of vision screening instruments serve as an adjunct to the traditional screening process. The support for the inclusion of the instruments in the school vision screenings is to improve the response rates in preverbal, preliterate and those children with developmental delays who are difficult to screen.42 In South Africa, according to the implemented school vision screenings programme, VA screenings are conducted within the first year of entering primary and all children in Grade 8 are screened for visual anomalies, with tests including the NPC and distance or near VA measurements. The recommended tests and the ages at which the evaluation of near visual skills is to be conducted as mentioned in the reviewed South African ISHP are consistent with recommendations by Scheiman and Rouse.11,40 Remarkably, the inclusion of the evaluation of the near-vision functional skills appears to be appropriate for the detection of visual skills related to academic performance. However, the most important question to be asked is related to whether the vision screening personnel in the public sector are properly trained to conduct all the tests included in the programme.


Distance visual acuity: Distance VA screening is the accepted method worldwide. It has been regarded as the ‘gold standard’ for decades, and continues to be effective when appropriately selected and used.5,7,43,44 In most US states, with the exception of New York, Kansas and Missouri (Table 1), VAs are measured monocularly using the Sloan chart, because it was found to be more sensitive than the Snellen chart. Various screening programmes for the VA evaluation of children in preschool and Grade 1 use either the LEA symbols, the illiterate E, HOTV, Lighthouse or number charts.45,46,47 In most programmes, the assessment of uncorrected distance VA is relied upon to identify visual impairments such as amblyopia, refractive errors and anisometropia. However, in children of school-going age, the measuring of uncorrected VAs only was found to reliably detect myopia but not hyperopia or astigmatism.16

Vision screening protocols in the United Kingdom, Canada and Australia focus on the detection of amblyopia and strabismus by evaluating distance VA and ocular pathology.30,48,49,50,51 These aforementioned vision screening programmes appear to disregard investigating the presence of conditions such as uncorrected hyperopia (including latent hyperopia) vergence and accommodative dysfunction, found to be associated with reduced academic ability. Furthermore, these protocols seem to overlook risk factors for the development of strabismus and amblyopia, which may be caused by undetected anisometropia and uncorrected hyperopia.

Regardless of suggestions from various studies, including the Vision in Pre-schoolers (VIP) group study, for the inclusion of other tests in the vision screening protocols such as those evaluating near-vision functional skills and distance VA, the Snellen acuity chart is still widely used.52 With these calls largely ignored, there remains a consequential risk for binocular visual anomalies such as accommodative and vergence dysfunctions, including poor ocular motilities important in the learning capacity of children, remaining undetected.3,11


Near visual acuity: The importance of conducting near-vision screenings in schools in the literature reviewed remains a subject of debate. There appears to be consensus that near-vision assessment has merit when children with classroom difficulties are referred to the school nurse, particularly when they are struggling with reading. Failure of early detection of high hyperopia (significant farsightedness), if left untreated, can affect reading and learning.

The reason for lack of support of near VA evaluation is that children are born hyperopic, and the majority outgrow the condition.53 The preferred method included in most of the vision screening programmes for evaluating near-vision is the plus lens test, because of the inadequacy of the near-point VA measurements using the reading cards or charts. Young hyperopic children have often been found to successfully accommodate long enough to complete a test of near-vision when near acuity cards, charts or slides are used.54 In the United States, the strength of the plus lens used varies across the country. The +2.50 D lens is used in the states of New York, Alaska, California, Colorado and Iowa.46,55,56,57,58 In Pennsylvania, a 2.25 D lens is used to evaluate near-vision for the 5–8 year olds, and a 1.75 D lens is used for the those aged eight years and older.59 In Kansas and Tennessee, a 2 D lens is used, with other states such as Missouri and Ohio not having included evaluation of near VAs in their vision screening protocols (Table 1).45,47,59,60,61


Binocular vision: Evidence has indicated that there is a link between vergence and accommodative dysfunction, including poor ocular motilities and poor educational outcomes, thus supporting the need for the vision screenings to include some of the tests that might detect vergence or accommodative problems.10,11,12,13,14,15 The American Academy of Optometrists,39 Prevent Blindness America32 and the Health Professions Council of South Africa (HPCSA)62 have recommended that school vision screening programmes should focus on eye conditions that could potentially impact on children’s ability to learn or affect their academic performance, in addition to detecting the risk factors of amblyopia.

Binocular vision tests, such as the cover test, NPC, Hirschberg and Randot E stereo test, are incorporated in most vision screening protocols of school-going age children in the United States, and in other countries, such as Canada; Hirschberg and the red reflex tests are for the infants and toddlers32,39 (Table 1). In Australia, even though vision screenings are conducted on children of school-going age, there is major focus on screening children from the age of infancy to preschool (0–3.5 years). Investigation of binocular anomalies in this age group includes the use of Hirschberg, cover test and the red reflex test. However, in other countries such as New Zealand, Australia and Canada, vision screening protocols for children of school-going age only assess distance VAs with parental questionnaires being utilised.6,44 In the United Kingdom, as the main focus is on detecting amblyopia and its associated conditions, there is support for preschool vision screenings, and therefore their vision screening protocols include the evaluation of distance VAs only.43,44,63 In South Africa, the NPC test is included in the vision screening protocol, and according to the ISHP, it is to be performed on children in Grade 8 and those referred because of apparent ocular anomalies or having learning problems.45

These tests (NPC, cover test, Hirschberg, stereo test and red reflex test) may have to be considered for inclusion in most school vision screening protocols to detect binocular visual anomalies and are recommended because they are easy, efficient and fast to perform, including the fact that they are inexpensive. Nonetheless, the training of vision screeners to conduct the tests is important in order to avoid high false-positive and false-negative referrals.


Colour vision: Tests assessing colour vision are not always included in the school vision screening batteries on the premise that congenital colour vision defects are untreatable. In addition, the role of colour vision defects in the learning process still has to be determined.6 Consistent with this statement, Proctor in Department of Education (Colorado 2006) recommended that colour vision testing need not be a required screening procedure, because colour deficiency is usually not progressive, cannot be corrected and usually does not affect VA or visual function.64 However, colour vision screening tests are included in most of the US vision screening protocols, with the recommendation that they should be evaluated on boys only (Table 1). As stated in most vision screening protocols, the outcome of colour vision tests is not for referral purposes but for informing parents, schools and children on career guidance. However, parents, teachers and counsellors are to be informed with the outcome of the colour deficiency screenings, with the aim that educational materials may be adjusted for those children found to have colour vision defects.27


Instruments: A joint policy statement titled ‘Instrument-Based Pediatric Vision Screening Policy Statement’ was issued by the American Academy of Pediatrics (AAP), the American Academy of Ophthalmology (AAO), the American Association for Pediatric Ophthalmology and Strabismus (AAPOS) and the American Association of Certified Orthoptists (AACO). In this joint policy statement, reference was made to the fact that instrument-based vision screenings are quick, child cooperation required is minimal and can be beneficial in preverbal, preliterate or developmentally delayed children.65 In addition, the evolution of modern technology has led to the development of numerous mobile computing applications that demonstrate the efficacy in screening visual skills. Growing demand and interest in the usage of modern technologies (e.g. EyeSpy and Spectrum) is because of their ease of use and expediency, although there are concerns about the costs of such programmes and their validity.63,66,67

Stereoscopic instruments such as the Bausch & Lomb School Vision Tester, Keystone Telebinocular Screener, Titmus Vision Screener and Massachusetts battery of tests in the United States are nationally recommended in the majority of the school vision screening programmes50,55,56,57,58,60,61,68 (Table 1). Meanwhile, in other places such as South Africa and Connecticut, they appear not to be used in the public sector for mass screenings (by school health nurses) but can be used by the optometrists, ophthalmologists, optical dispensers and medical practitioners in their private practices.40,69 Nonetheless, in the state of Georgia (Cobb), vision screening instruments (e.g. Titmus machines or Spot screeners) are recommended, with the warning on the inability to observe the child’s face and eyes during testing when these instruments are used. HOTV test in the vision screening programme of Georgia is clearly stated as a legally approved means of vision screening for the assessment of poor distance VAs.70 Instrument-based vision screening in the United States includes photoscreeners (e.g. Plus Optix) for the preschool population and is supported by the AAP in the absence of sufficient evidence base.65 Conversely, it can benefit children younger than four years and VA testing can be used reliably on older children. Affordability could be the only problem for this method of vision screening to be used in the US national programmes or in the South African school vision screening programme. Nonetheless, there is a need for further research to investigate the validity of such programmes, including the computer software.


Criteria for referral: There are varying opinions relating to the most suitable VA level used as the cut-off for referral. However, lack of research on the impact mild vision impairment has on the functional ability and quality of life in children is not known. While the literature recommends a VA worse than 6/9 (20/30) as the cut-off referral criterion, most screening programmes in the United States for children in Grade 1 and older use the referral criterion of 6/9 (20/30) or worse, and for the pre-schoolers, 6/12 (20/40) or worse or two or more lines of difference between the two eyes.32 In California, the cut-off for referral is 6/15 (20/50) or worse for pre-schoolers, and 6/12 (20/40) or worse for children of school-going age56 (Table 1). The referral criteria on children’s vision screenings in most parts of the United States come from the AAP.65

In order to match the recommended criteria with those of the AAP, a National Association of Nursing document is utilised as a resource for school health nurses in most states, for example, in New York, Colorado and California.71 The lower the criteria (e.g. worse than 6/7.5 or 6/6), the higher the false referrals, and the higher the criteria (6/9.5 or 6/12), the lower the false referrals.54 The selection of proper referral criteria is essential, despite worldwide differences in the criteria used to pass vision screenings.


Vision screening personnel: School health nurses are considered capable screeners in most countries, namely, the United States, South Africa, Australia, Canada, India and East Mediterranean Regions, provided that they undergo training and the referral protocols are followed.29,30,31,40 In the US states, such as Colorado, Kansas, Nevada, New Jersey and Montana, and in countries such as India where there are limited numbers of nurses, the training of appropriately qualified personnel (teachers, parents, primary care health providers and lay eye screeners) available within a jurisdiction is recommended, with the aim of ensuring accuracy of the screenings.5,17,45,57,72. However, in other countries, such as the United Kingdom, orthoptists are the preferred personnel to conduct primary vision screenings.7,26

In a study in India, the involvement of trained teachers in conducting vision screenings was found to be very effective in terms of coverage, and less costly compared to the PHC model.73 Performance of school vision screenings by optometrists and ophthalmologists appears not to be supported in other countries.27,71 The reason for not supporting the school vision screenings conducted by the eyecare professionals was related to concerns raised that they are most likely to perceive the screenings as formal eye examinations, or even as a form of solicitation. Nonetheless, it was acknowledged that the best screening methods are those that employ professionally trained optometrists.71 In the school health policy of Washington, D.C., it is stated that school vision screenings may not be performed by ophthalmologists, optometrists or opticians, or any individuals who may have a conflict of interest.27 Staffing patterns of school health programmes depend on needs analysis and the availability of human and financial resources.5

Limitations of the review

The following are the limitations of this review:


	The review was based on the vision screening policies and guidelines, and most of these policies were not supported by any epidemiological research.

	The ideal test or combination test for school-going age populations was not established, because different methods were used worldwide with the evaluation of distance VAs supported worldwide.

	The literature on the prevalence of visual anomalies among the school-going age did not provide the researcher with the appropriate combination tests to be included in the vision screening programmes, because different methods were used for the different age groups.

	Most of the literature reviewed on the prevalence of near visual functions was on clinical populations versus the normal school-going populations, therefore not providing accurate statistics on the prevalence of near visual functions among children of school-going age.



Recommendations for future studies

The following are the recommendations for future studies:


	High-quality multi-stage random trials investigating the visual status of neurologically normal children with reading and writing difficulties.

	The appropriate method investigating the subsequent impact of improvements in functional vision and improved education outcomes including quality of life.

	Evaluation of the impact of different screening methods administered by various personnel in a variety of settings, to determine the ideal reasonable test or combination tests to be included in the vision screening programme.

	Large random cluster or stratified trials in South Africa investigating the prevalence of visual anomalies among children of school-going age in the foundation, intermediate and senior phases of learning.

	The effect of different strengths of plus lenses that can detect latent hyperopia, including the length of time required to detect this condition.

	Investigation of the validity of using the computer software for mass screenings including school vision screenings.

	Investigation of the financial implications of using the computer software programmes for mass screenings including school vision screenings.



Conclusion

Evidence in the literature reviewed indicated that the purpose of conducting vision screening in schools worldwide is focused on detecting amblyopia and its risk factors. The increased visual demand as children progress through their school years is not considered when vision screening protocols are developed, even though the literature has shown a link between poor visual skills and learning performance. The lack of evidence related to the effect of investigating other visual anomalies (such as binocular anomalies) besides amblyopia appears to have contributed towards the differences in the age criteria for vision screening protocols. The motivation for the vision screening of pre-schoolers is attributed to lack of evidence of benefits related to vision screenings conducted on the children of school-going age, and insufficient financial and human resources to provide mass screening. These factors appear to have led to vision screenings being focused only on evaluating younger children from birth to three years, and disregarding the school-going age population. In other countries, action taken to ensure that early vision screenings take place seem to serve as a gatekeeping process, guaranteeing that school-going age children do not present with visual anomalies at a later stage. Screening by appropriately trained non-vision health professionals, such as nurses, teachers and parents, and the option for secondary screening by the optometrists or ophthalmologists was suggested by the evidence.
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TABLE 1: International and national guidelines on children’s vision screenings.

States (of USA) Vision screening tests Grades Additional methods Referral criteria Screening personnel
or countries
Alaska, USA®  « Observation (ABC) R, 1-12 « Photoscreeners « 20/40 or worse: < 6 years « Public health nurses
checklist Bright futures « Auto refractors « 20/30 or worse: 2 6 years « Private providers
« DVAs: Sloan, LEA symbols ~ Peridiocity®* « 2-line difference between the eyes (e.g. optometrists)
or HOTV Lighthouse « Cover Test: any eye movements
« NVAs: Plus Lens Test: « Hirschberg: unequal light reflexes
+2.50 or near charts « Stereo Acuity: gross reduced

Cover test or Hirschberg stereoacuity

* Stereo test
« Colour vision test
Arizona, USA® « Observation (ABC) R-4,25 « Automated « 20/40 or worse: < 6 years « Trained personnel
checklist Computerised Screener: = 20/30 or worse: > 6 years
« DVAs: LEA symbols, Eyespy 20/20 « 2-line difference between the eyes
ETRDS « Plus Optix « Colour vision, Stereoacuity
« NVA: optional (2 Gr. 5) « Photoscreener Manufacturer’s manual
* Stereo test
« Colour vision
Australia® DVA: Sheridan Linear Vision R, Younger 6/9-6/12 or worse Orthoptists
Chart
British DVA or NVA: a few health  Younger than Gr R « Welch Allyn SureSight ~ * Sphere:<-1.0D or2+3.0 « Public health nurses
Columbia®®  units use VA stereopsis Vision Screener « Cylinder: 215D « Health unit aides
« Difference: > 1.5 D « Trained screeners
« Stereotest: 100 of arc or worse « Trained first nations
« DVA or NVA: 6/12 or worse community health staff
« Difference between eyes (Gr R,
younger) DVA or NVA: 6/9 or worse,
difference between eyes (Gr 1, older)
California, « Observation (ABC) R 1-3,5,7,9 « Stereoscopic testing « 6/15 or worse: < 6 years « Medical practitioners,
USA® checklist instruments (e.g. Titmus ~ » 6/12 or worse: 2 6 years nurse, physician,
« DVA: illiterate ‘E’ Charts, or keystone vision « 2-line difference between the eyes ophthalmologist or
Blackbird, HOTV with testers) « Cover Test: any eye movements optometrist who holds
crowding bars, LEA « Hirschberg: unequal light reflexes both (1) a license from the
symbols « Stereo Acuity: gross reduced appropriate California
« Plus lens test: +2.50 stereoacuity board or agency
« Cover test or Hirschberg « Colour vision: manual guidelines « Certificated school district
o Stereo test or county employees
« Colour vision test holding a teaching
credential and are
qualified by training
Canada®*®  « Acomplete examination Birth to Gr R « None « Not mentioned « Non-ophthalmological
of the skin and external personnel, with minimal
eye structures red reflex training
« Hirschberg « Physicians

« Cover-uncover test School health nurses
Fixation and following a

target are observed

DVA or NVA: LogMar,

HOTV, Allen Charts

Screen as above 1-12
whenever routine health

exams are conducted or

when there are

complaints
Georgia, USA  DVA: HOTV 1,4,7,10 « Titmus or Spotscreener  » 6/12 (20/40) or worse « Physician
(optional) « Local health department
* Optometrist
« ‘Prevent Blindness
Georgia’ employee
« School registered nurse
Colorado, « Observation checklist R, 1-3,5,7,9 « McDowell vision « DVA or NVA: 6/9 or worse « School health nurses
USA” « DVA: Snellen, HOTV, LEA screening kit « NPC: unable to converge toat least 3+ Trained lay personnel
symbols, Tumbling Cs, Es, « Stereoscope machine inches from the bridge of the nose
Allen pictures (e.g. Keystone « Cover Test: consistent horizontal,
o NVA: Led SimbolS oF Ror1 Telebinocular) vertical or diagonal movement of the
: V! « Computer software covered or uncovered
Sloan letters New, referred

Plus lens test Photorefractive images

Near-point of
convergence Test
Alternate cover test

« Stereopsis test

« Colour vision test
Connecticut, ~ » Observation checklist R, 1-6,9 « None « 6/9 or worse < 8 years « Properly trained health
USA® « Snellen chart, illiterate  Bright futures periodicity « Worse than 6/6 2 9 years aides or volunteers

Es, HOTV, LEA symbols

2-line difference between the eyes Supervisors: school nurse

or school medical advisor

lowa, USA®  Observation checklist R « Photoscreening « 6/15 or worse < 5 years « School nurses
« DVA: LEA symbols « 6/12 or worse 6 years « Teachers
« Stereopsis « >2-ine difference between the eyes  * Vision screening
Jpning 13 « Inability of screener to obtain test technicians

results
Stereo Test: failure to perform step 2
of the procedure

Failure of the plus lens test

Trained lay volunteers.

Plus lens test: +2.50
Colour vision test

Minnesota, ~ » Observation checklist  Child and teen checkups ~ » Autorefractors « DVAor NVA: 6/12 or worse 2 5 years  Nurses, including public
USA® « DVAor NVA: Sloan (cToP « Photoscreeners « Failure of plus lens test health and school nurses.
letters Chart, LEA « Colour vision: manual guidelines « Ophthalmic or optometric
symbols, HOTV « Cover Test staff.
« Plus lens test: « Pupillary responses: unequal or « Other trained medical
o 4225:Gr1-3 sluggish response to light. personnel.
o +175:Gr3,4 « Pupils unequal in size o not round.
« Colour vision test:
Gr R Men only
« Hirschberg
« Unilateral cover test
at far, near
« Stereo Test: 3rd Grade
« Red reflex
« Pupillary responses
New York, « Observation checklist R-7,10 « None 6/12 or worse: Gr R « School health nurses
USA® « DVA: Snellen, HOTV, 6/9 or worse: Gr 1-10

LEA Symbols, Tumbling Failure of plus lens
Cs, Es, Allen pictures Colour vision or Stereopsis test:

o NVAs: 42.25 manual guidelines

Colour vision test

Stereopsis test

New Zealand o VA at 6 m with Sheridan  School entry (Gr 1) « None « VAs: 6/9, worse « Health nurses
Gardiner linear vision
chart
Ohio, USAS:  » Observation checklist R 1,3,57,9,11 « Suresight Vision « DVA or NVA: 6/12 (20/40) or worse  » Physician, ophthalmologist.
« DVA: Sloan charts, LEA Screener; for all age groups optometrist, optician,
symbols VIP single, « Retinomax Vision « 2-line difference between the eyes registered nurse
crowded Screener; « MCT: failure criteria (RN):Nurses may delegate
« NVA: Sloan charts, « JAEB Vision Screener « Stereopsis and colour vision tests: vision services to a trained
LEA symbols VIP manual guidelines unlicensed personnel
single, crowded
(optional)

Modified clinical
techniques (optional)
Stereopsis test
Colour vision tests

Pennsylvania, + DVAor NVA:Snellen  1-12 annually « Automated Vision « DVA or NVA: 6/12 or worse < 6 years + Certified school nurse,
USA* chart, symbol ‘€’ Screener (Titmus, Optec, » DVA/NVA: 6/9 or worse 2 6 years medical technician (health
chart or Tumbling ‘€ etc) « 2-line difference between eyes room aide) or teacher
HOTV, LEA symbols, + Cover test: any unilateral eye
tumbfing hand movements
o Plus lens test: +2.25 1 or 2 meeting criteria . :f::g:;j‘g abeercecfaios
* Colour vision test New students not
+ Stereotest previously screened
South Africa® + DVA or NVA: Snellen Ror1,4,8 « None + DVA or NVA: 6/9 or worse « School health nurses,
chart, Tumbling Es optometrists,
« Near-point of ophthalmologists, optical
convergence test dispensers, medical
+ External observation practitioners
of the eyes
Sweden® « History: hereditary R, Younger + None + Not mentioned + School health nurses
factors
+ Red Fundus Reflex
« Eyes observation
+ Ocular movements
+ Fixation behaviour
+ Hirschberg
+ DVA: Ehart @ 5m 1
« DVA:Monoyerslinear 4
letters @ 5m
Tennessee, ~ » DVA:Snellen chart, LEA  Pre-R,R,2,4,6,8 + Keystone Telebinocular  » 6/12 or worse: < 6 years « Trained:
USA® Symbols or HOTV test: muscle balance for = 6/9 or worse: 2 6 years « Student nurses
« NVA: reduced Snellen depth Perception « 2-line difference between eyes « Community-based nurses
chart, LEA symbols or + Colour vision test: manufacturer’s  » Health science instructors
HOTV or guidelines « Clinical instructors
+ Plus lens test:+2.00, « School nurses
colour vision test « Other community-based
volunteers
United « LogMar Crowded test  Pre-R, R 2 « 6/18 or worse « Orthoptists
Kingdom?
Queensland,  Comprehensive vision R, Younger « None « Not mentioned « Child health nurse
Australia® ~ screening « Health nurse

« Hirschberg test,
distance and near
cover test,

vision: LEA or HOTV or

STYCAR

« Observation checklist 1-12
« DVA: Snellen chart,

HOTV o LEA symbols

chart

LEA & HOTV, visual acuity charts for children; NVA, near visual acuity chart; DVA, distance visual acuity chart; ETRDS, early treatment diabetic retinopathy study visual acuity chart; Gr, grade; VIP,
vision in pre-schoolers; STYCAR, screening test for young children and retardates; ABC, appearance, behavioural observations and complaints.
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