Current status of school vision screening—rationale,
models, impact and challenges: a review
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ABSTRACT

Uncorrected refractive error is the leading cause of
vision impairment in children globally, and studies
have demonstrated that spectacle correction addresses
the large majority of childhood vision impairment.
Furthermore, trial evidence illustrates the beneficial
impact of spectacles on learning, with effect sizes
exceeding that of other school health interventions.
While it is established that good vision is important for
learning and optimising childhood development and
quality of life, many countries lack healthcare systems
that provide vision screening or universal access to
eyecare for all citizens. This review examined school
vision screening across several regions/countries,
focusing on conditions that should be targeted and the
corresponding interventions. The range of international
models, the status of global refractive service coverage
and measures needed for improvement are discussed.
Vision screening protocols need to effectively detect
vision impairment, seamlessly connect with intervention
services to deliver spectacles and signpost for future
access to eyecare. Conditions which may not be treatable
with spectacles alone, including amblyopia, strabismus
and other ocular diseases, also warrant signposting for
treatment. The vision community must unite to urge
governments to invest in building service capacity;
allocating the necessary resources and effectively
developing public health systems to support vision
screening and access to eyecare. Schools play a crucial
role in enabling population-based vision screening and
need to be supported with eyecare interventions and
resources. This will ensure optimised approaches to
correct avoidable vision loss and provide children with
the educational and health outcomes they deserve.

INTRODUCTION: RATIONALE FOR SCHOOL-
BASED VISION SCREENING

As with any healthcare service, it is reasonable to
ask: why should schools assume responsibility for
vision screening? By 2020, nearly every country in
the world offered some form of school-based or
school-linked health service to improve the phys-
ical health and nutritional status of school-going
students, including school meals, vaccines, inte-
grated health curriculum, oral screening, among
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other interventions.! Pandemic-related school
closures in early 2020 resulted in the greatest
education crisis in history and simultaneously
resulted in 370 million children going without food
due to the loss of school meals alongside well-
established delivery of simply public health services
to schoolchildren. The recent COVID-19 pandemic
illustrated exactly how dependent the world has
become on schools to deliver services beyond the
academic realm.”

A recent review examining the role of schools
and vision care summarised that ‘schools are not
restaurants, but they must and do help to feed a
substantial number of the world’s children. Schools
are not hospitals, but they are increasingly and
unavoidably pressed into the role of safeguarding
children’s health’.> However, while vaccination and
nutritional support have the potential to prevent
death, delivery of vision services does not, at least
not directly. Is the growing trend of using schools*
as a platform for vision care simply an instance of
asking schools to be all things to all people?

There are several compelling reasons to believe
that delivering vision care through schools benefits
both the child and the learning environment. The
first is the causal connection between vision and
learning. Ample trial evidence consistently shows
the beneficial impact of glasses on educational
outcomes (table 1).'! Effect sizes of spectacle
corrections have generally exceeded those of other
school-based health interventions, illustrating that
improved vision through provision of spectacles has
a substantive impact on learning.’

Second, school screening and delivery of glasses
is a cost-effective means of delivering on several
of the United Nations Sustainable Development
Goals (SDG): particularly SDG 3, improving health
and well-being; SDG 4, which focuses on access to
quality education; and SDG 10, which focuses on
reducing inequalities, particularly in low-income
and middle-income countries (LMICs) and margin-
alised communities. Lester ef al'* reported the cost
of eye examination per child was US$0.64, rising
to US$12 with spectacle provision. Programmes
employing screening and ready-made spectacles
cost US$0.60 per child, thus affordable for scaling in
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Table 1 Summary of findings (including RCT evidence) adapted from scoping review by Zhang et al'’ demonstrating that improved vision for
children improves educational performance, aligned to SDG 4
Outcomes Summary of findings Study Study aims relevant to SDG 4: quality education Participants (n)
Academic test Six RCTs showed that provision of spectacles  Glewwe et al,’ To estimate the size of the impact of spectacles on 18902
scores (seven to children improved academic test scores, and  RCT academic test scores in rural Western China
studies) this finding was also seen in prospective cohort - Glewwe et al,® To quantify the impact of screening along with free eye 4968
studies; for example, a study in China showed  gct exams and free spectacles in the USA on student test
that vision correction with spectacles reduced scores
ili 0,
BB GEeyat g ) Hannum and Zhang,® To quantify the impact of spectacles on class failure, 19185
RCT literacy scores and maths scores, in Gansu province, China
Hark et al,'"* To assess the impact of spectacles on standardised testing 4523
prospective cohort study  scores in children in the USA
Joseph,'"® To investigate the effect of refractive error correctionon 185
prospective cohort study  achievement scores in primary school children in Kerala,
India
Ma et al,® To assess the effect of provision of free spectacles on 3177
RCT academic performance in Chinese children with myopia
Ma et al, To study the effect of early vs late referral for refraction on 1200
RCT academic performance in Chinese children
Neitzel et a/," To assess the impact of a school-based vision programme 2304
RCT in children in Baltimore, USA
Reading ability (two Cohort studies found improved letter Bruce et al,""® prospective  To investigate the impact of adherent vs non-adherent 944
studies) identification/reading scores with spectacle cohort study spectacle wear on letter identification scores
wear, and improved reading ability with Fireison and To investigate the braille reading ability of legally blind 270
attendance at specialised schools Moore, " adults in the USA who attended specialised schools for

retrospective cohort study

Slavin et al’

RCT, randomised controlled trial; SDG, sustainable development goals.

low-resource settings in both Africa and Asia."” Studies in Africa,
Latin America and Asia show that spectacle correction addresses
the large majority of childhood vision impairment.’*'” For
this reason, the World Bank’s Disease Control Priorities, Third
Edition, included school-based vision screening and provision
of spectacles as part of its essential package for school-age chil-
dren. This package was evaluated as (1) good value for money in
multiple settings; (2) able to address a significant disease burden
and (3) feasible to implement in a range of low-income and
lower-middle-income countries, making it suitable for inclusion
within an essential Universal Health Coverage package.'®

The third argument for school-based vision services is the
recent evidence linking children’s vision impairment to poor
mental health, including depression and anxiety.”” The stron-
gest evidence is for the association between myopia and mental
health. When myopia is managed, children learn better, not just
because they see better, but because learner physiological well-
being has been improved in concrete, measurable ways.

Global efforts by the UNESCO and governments to boost
school attendance have increased the efficiency and coverage
of school vision programmes, and universal primary education
was one of the most significant achievements of the Millennium
Development goals. However, there is a complex relationship
between school attendance, school hours and vision as early
and intensive schooling is a major driver of myopia, the leading
cause of vision loss in children worldwide.?’ Hence, as more
children attend school, the incidence of vision impairment and
the need for screening will rise.”’ While schools are the most
effective setting to identify and correct common vision prob-
lems, community-based vision screening initiatives are also
necessary to reach children with complex issues that prevent
school attendance.

people with vision impairment compared with public
schools

To investigate reading scores in disadvantaged grade 2 and 317

3 children in Baltimore

This review examined various aspects of school-based vision
screening, including relevance of current targeted conditions,
current interventions and their shortfalls, a variety of interna-
tional models (online supplemental appendix 1), potential for
combination with other conditions, status of global refractive
service access and measures needed to improve the situation.

WHAT CONDITIONS SHOULD BE TARGETED IN SCHOOL
VISION SCREENING?

Uncorrected refractive error (myopia, hyperopia and astig-
matism) is the leading cause of vision impairment in children
globally.*! Spectacle correction is a readily available and inex-
pensive treatment. As summarised earlier, randomised trials have
consistently shown that correcting refractive error with glasses
improves children’s academic performance.’™"

Globally, myopia is increasing, and the burden is expected to
grow in school-age populations.?? ?* Evidence suggests that the
recent COVID-19 pandemic has further exacerbated this trend.**
While glasses address the visual impairment from myopia, high
myopia (beyond —6.00D) can be vision-threatening. There is
growing interest in interventions to prevent or slow myopia
progression.

Kulp et al” demonstrated that hyperopia is associated with
lower reading ability and educational achievement and that many
children who could benefit from spectacle correction do not have
glasses. A recent systematic review”® established a link between the
correction of hyperopia and improved learning outcomes, though
trial data are lacking. Vision screening programmes typically

125

measure monocular distance visual acuity, but this alone is a poor
predictor of hyperopic or astigmatic refractive errors.”’ 28
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Amblyopia and strabismus are inter-related conditions that
significantly affect visual function in infants and young children.
In the USA, their combined prevalence ranges from 1% to 6%,%? 3
with amblyopia being the leading cause of uniocular vision impair-
ment at 2-3%.>' Amblyopia is often linked to anisometropia, high
refractive error and strabismus. Globally, the pooled prevalence
of strabismus is 1.93%.%* Early intervention is crucial due to its
impact on vision-related quality of life.*®

Consideration should be given to post-screening follow-up
as well. Vision screening has a 10-20% false-positive rate,”* and
over half of children who fail vision screening do not go on to
receive follow-up.*® Barriers such as lack of insurance and poor
referral pathways limit access to follow-up care.*® School-based
programmes can help increase follow-up rates by partnering with
community organisations to provide eye exams and affordable/

subsidised spectacle provision.*”

MYOPIA PREVENTION AND CONTROL EFFORTS

While glasses and contact lenses improve vision, high myopia
increases the risk of sight-threatening conditions like retinal detach-
ment, myopic macular degeneration and choroidal neovasculari-
sation.”® The rise in high myopia places a considerable economic
burden on healthcare systems, with costs increasing with age.'” *
Preventive measures are crucial. A two-pronged approach should
be adopted: lifestyle modifications to prevent or delay myopia onset
in non-myopic children and treatments to prevent progression to
high myopia in those affected through retardation of progression.
Interventions focusing on modifying lifestyle factors,**™* including
encouraging outdoor activities and avoiding excessive near work
demands,* can reduce the risk of myopia development.

Evidence-based interventions such as atropine eye drops and
optical devices, such as peripheral defocus myopia control specta-
cles and contact lenses, can also help reduce myopia progression.*’
Myopia progresses faster in younger children and in the first few
years after onset, so it is important to evaluate myopic young chil-
dren for high myopia risk later in life and manage them appropri-
ately. Some interventions have potential side effects.*® *” Atropine
eye drops, especially at high dosages, can cause photophobia and
reduced accommodation amplitude.*® ¥ Rebound effects after
stopping atropine have also been reported.’® Orthokeratology
lenses carry risks, including infectious keratitis.>' It is imperative
to weigh potential benefits and risks to make informed decisions
about suitable approaches.

Other emerging approaches include light therapy, with studies
employing both blue and red light therapy to modify eye growth
through exposure of the eyes to specific wavelengths of light.’* >
However, light therapy for myopia control is still a developing
area, and longer-term studies and trials are needed to determine
optimal treatment parameters and better understand safety, bene-
fits and limitations.**

IMPLEMENTATION QUESTIONS IN SCHOOL VISION
SCREENING

Table 2 provides a comparison of the different methods of imple-
mentation of school vision screening and evaluates the advan-
tages and disadvantages.

School-based delivery of refractive services versus referral

Barriers like travel distance, lack of perceived need, financial
constraints and lack of time often lead to non-adherence with
referral services.*”®> °° While school-based delivery of refractive
services requires skilled human resources and faces logistical
challenges delivering healthcare in a non-clinical setting, it can
significantly reduce non-adherence.’’? Referral to local vision

centres may also have drawbacks, such as limited access to cyclo-
plegic refraction.®” Even when refractive services are provided
in schools, collaboration with local eyecare providers is essential
for complex needs.

Role of teachers and non-specialist cadres in screening
Non-health personnel can effectively deliver vision screening
to school children. Teachers often participate because they
are familiar with students and parents.®’ Sensitivity of teacher
screeners varies from 25 to 949, but specificity is generally
high, crucial for efficient screening.®® ®* Teachers also promote
consistent classroom glasses wear,”’ as demonstrated in a trial
in China.®®

Free provision versus sale of glasses

A trial in Tanzania found children were more likely to wear
glasses if provided free (31%) rather than if they had to purchase
them (16%).%” While the facility for the purchase of spectacles
can financially sustain programmes, this may not be permitted in
some areas and can be logistically challenging. The PRICE trial
in China showed that selling ‘upgrade’ glasses can succeed even
when standard glasses are free.®®

Alternatives like self-refraction and ready-made glasses
Ready-made glasses are widely used in low-resource settings.
Modelling showed 51% of children could be corrected with
ready-to-clip glasses using the International Agency for the
Prevention of Blindness (IAPB) eligibility criteria.®” Trial
evidence from India showed similar wear rates for ready-made
(75.5%) and custom-made glasses (73.6%).”° Cost-minimisation
analysis showed ready-made glasses have significant cost-saving
potential.”* Studies of self-refraction show that vision of =6/7.5
in the better-seeing eye can be achieved in >90% of eligible
children (astigmatism<0.75D).”*”* Earlier designs were unpop-
ular,”* but recent studies suggest comparable wear rates between
adjustable and standard glasses.”® Self-refraction can be accurate
in children as young as 6 years old”® and is now used in non-
governmental organisation (NGO) programmes in low-density
areas like Mongolia.

OTHER ISSUES RELATED TO SCHOOL VISION SCREENING
Inclusive education and needs of children with multiple
impairments
In many LMICs, few children with disabilities attend inclusive
schools, and many do not attend school at all. Consequently,
they miss school screenings and lack potentially beneficial
support.”” Vision and hearing screening programmes must reach
out to children with disabilities at home, in the community or in
specialised schools. Conventional vision testing may not identify
children with complex disabilities.”® To counter this, medical
professionals and educators should receive training in accessible
vision screening tools and strategies. If an initial vision screening
is ineffective, a referral is needed for further skilled assessment.
There is a high prevalence of vision and hearing impairment
in children with complex disabilities, often undetected.”” 8 Chil-
dren with sensorineural hearing loss are more likely to have
refractive errors and retinal abnormalities,®’ with ophthalmic
problems ranging from 40% to 60%.%% All children with disabil-
ities should receive appropriate vision and hearing screening to
connect them and their families to necessary services. Screening
programmes are not uniformly implemented® ® as protocols
and practices are inconsistent®* and few include both hearing
and vision screening.®’ In a recent WHO publication by the
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Table 2 Comparison of the different methods of implementation of school vision screening with evaluation of advantages, disadvantages and

opportunities

Skilled eye health experts-
led model for eye care
(optometrists, vision
technicians, and other such

Community (eye) health
workers or school/
community nurse-led
programmes

Teacher-led vision

screening cadres)

If child needs spectacles provided/further investigation

School-based eyecare

services Referral-based service

Advantages ~ » All children in school » Smaller number of people  »

High specificity and sensitivity

» Offers a provision for » Possible high false-

can be screened; high

to train

in identifying eye conditions

eyecare and refractive

positive screening

specificity yields efficient B Better screening quality ~ » Comprehensive eye services in schools and high referral rates
screening due to adequate training examination is possible in » High- quality screening depending on model
» High acceptance / and absence of additional schools and refractive services » Cost-effective compared
familiarity to students responsibilities » Can offer refractive services possible as these can be with comprehensive
and parents » Cost effective; cover in schools offered by expert human school-based
» Can promote and multiple schools » Good acceptance among resources programmes
monitor spectacle wear  » Consistent data collection students and parents due to » Ready- made spectacles » Can cover more schools/
» Low demand for external across schools clinical expertise means immediate children within a short
resources treatment time frame
» Highly sustainable as » Reduced re-visit/referral ~ » More sustainable
trained teachers can need
regularly screen
Disadvantages » Varying levels of skillset; » Lack of availability of » Not sustainable due to » Costly and time » Poor referral uptake due
may negatively impact community health workers increased costs for personnel consuming to difficulties in parents
quality of screening and school nurses » Lack of availability of trained ~ » Lack of time/personnel bringing child for referral
» High false positives » Cannot offer refractive personnel means cannot offer follow-up
» May lead to low referral services in schools » Takes personnel away from eyecare services forall ~ » Poor referral uptake due
uptake » May also have high false- delivering other eyecare children to perceived lack of need
» Cannot offer refractive positive rate services » Dispensing spectacles among children and/or
services in schools » Acceptance among key » Cycloplegic refraction may not immediately is not parents
» Training large number stakeholders may be an be possible in schools always possible and may B Acceptance among key
of teachers can be time issue in many settings » Time consuming to perform involve complex logistics stakeholders may be a
consuming and costly due to lack of awareness/ complete eye examinations in in addition to incurring problem
» May be unwilling to integration with schools schools high cost » Lack of availability of
take up an additional » Ready-made spectacles personnel could mean
responsibility will not offer all ranges long wait times
» Detracts from teachers of refractive power and ~ » No scope for refractive
educating students choice of frame may be services in schools
limited
Key » Synergy of training in » Government policy » Needs advocacy to »  Child will get eyecare » More efficient to have
opportunities vision screening and to identify, train and governmental and non- issues investigated and personnel in a clinical
for this health promotion to employ community health governmental organisations to spectacles if they need setting
approach teachers, parents and workers/ school nurses can promote eye health screening them » Better access to
students be a solution and be aware of importance ~ » Spectacle adherence can equipment and quality of
» Opportunity for teachers » These cadres can be » Need to create pathways to be monitored service
to actively promote educated to actively refer problems and provide » Health promotion to » Needs advocacy to
referral uptake promote referral uptake spectacles where required students, parents and governmental and
» Opportunity for » Training and regular skill ~ » Combination of expert and teachers about the non-governmental
incentives for school for upgrade or refresher non-clinical personnel in tiered importance of spectacle organisations to promote
health promotion/ vision trainings could aid in screening (screening-+follow- correction is possible and fund eye health
screening/ spectacle minimising errors upin schools of those who » Social enterprises may screening and follow-up

adherence » Opportunity for health

promotion to school staff,
parents and students

Health Promoting Schools initiative, schools are recommended
to provide more comprehensive health support to children and
adolescents, including diet, physical activity, myopia and hearing
screening, and lead exposure.®

Communication to improve uptake of school vision
programmes

Communication strategies in LMICs generally target two main
groups: children and the community. Studies show that few strat-
egies yield positive results. Zhang et al*’ conducted a randomised
controlled trial in rural China to determine whether an eye

failed screening) could expand
capacity

Stakeholder awareness
sessions should include
all the aspects of need
for eye care, refractive
correction and regular eye
examination

help with the distribution »
of spectacles

health information campaign improved spectacle adherence.
There were three arms: a control group with screening but no
health education, one receiving health education only (targeting
children, teachers and parents) and one with health education
and subsidised spectacles. The combination of an information
campaign and subsidised glasses significantly improved vision
knowledge, eyeglasses usage and spectacle adherence.

Yi et al°® in China incentivised teachers to remind children to
wear their spectacles in class, significantly increasing spectacle
wear by the end of the study (68.3% vs 23.9%) compared with
the control group who received neither free glasses nor teacher
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incentives. In Vietnam, a school-based eye health promotion
intervention® included presentations, posters, brochures and
training of school staff by primary eyecare personnel. This led to
increased eye examination uptake (from 63.3% to 84.7%) and
higher spectacle wear rates (from 36.1% to 43.4%).

In Turkey, an eight-course-hour eye health promotion
programme was delivered using a booklet and compact disc
for children and solely a booklet for parents.* The interven-
tion significantly improved spectacle-wearing, eye examination
uptake and eye health-protection behaviours.

WHAT IS THE CURRENT LEVEL OF ACCESS TO REFRACTIVE
SERVICES AMONG CHILDREN IN SCHOOLS GLOBALLY?
School programmes present a valuable opportunity to provide
eye health services to over 700million children worldwide.
However, most programmes are narrow in scope and lack inte-
gration with the Ministries of Health and Education, which
hinders their sustainability. Even in high-income countries like
the USA, poor coordination leads to low uptake of school-based
eyecare services.”” ’! A recent study in the state of Michigan®
found significant racial and ethnic disparities in eyecare utilisa-
tion in poorer communities. Among those examined, 60.8% had
worn glasses, but only 24.1% still had them, and 74% needed
new glasses. Similar prescription rates (67-84%) have been
reported in poorer preschools and middle schools.”*™® Further-
more, only 20-50% of poorer children referred for advanced
care receive it.”* 7%

In LMICs, school-based eyecare services are often led by NGOs
with limited input from the Ministries of Health and Education,”
causing inefficiency by pulling specialists away from their regular
duties. Some African governments are adopting mobile health
vision assessment tools, enabling teachers to conduct assess-
ments. This task shifting, with clear referral criteria, has been
proven effective.'” ' Efforts are now focused on improving
referral adherence to ensure that children identified at school
receive advanced care. The most effective programmes integrate
eye health services with existing school health and nutrition
programmes.

In Zanzibar, a 63.7% referral adherence rate was achieved
when eyecare services were integrated with a school food
programme compared with 46% for standalone services. Spec-
tacle wear adherence at 6 months was 71% for the integrated
model vs 13.3% for the vertical model.'”

China, accounting for half of all children with refractive error
globally,'® has prioritised eye health with a national myopia
management plan announced in 2018.1% National policies now
incorporate the effectiveness of myopia prevention among children
and adolescents into governmental performance evaluations. These
policies also require that primary and secondary school students
receive at least one vision screening each semester, with prompt
referrals as needed. The prevention and control of myopia in chil-
dren and adolescents are strategic focuses of China’s ‘14th Five-Year’
National Eye Health Plan (2021-2025), which outlines a clear aim
to strengthen the eyecare service system, enhance workforce quan-
tity and quality, and expand quality eyecare services to community
levels. Various public education initiatives have also been launched
to raise awareness about eye disease prevention and management.'®
With government leadership and cross-sector collaboration, the
overall myopia prevalence among Chinese children and adolescents
fell in 2022 to 51.9%; a 0.7% decrease from 52.6% in 2021 and a
1.7% decline from 53.6% in 2018."% '

In India, school myopia is a growing concern, with refractive
error prevalence at 10.8% in 2018.'% Another study indicated

a fivefold prevalence increase over two decades, with an expec-
tation of a further 10% rise by 2030.'” Although school vision
screening is part of the National Program for Control of Blind-
ness and Vision Impairment, achieving high referral uptake
remains a major challenge.’” '°

WHAT IS NEEDED TO IMPROVE THIS?

Substantial government investments, coordinated between the
Ministries of Health and Education, can tip the global balance
towards better vision and learning opportunities for children.
The case for providing vision care in schools must be made
clearly and forcefully to governments: strong evidence shows
that vision care improves learning as effectively as any other
school-based healthcare intervention’ ™ and that good vision
supports overall learner well-being. Recent research also high-
lights that good vision in children is linked with better mental
health."

Government action to treat and prevent myopia can only
be effective when progress is measured with accurate, widely
used tools. As a part of achieving Universal Health Coverage,
the 2019 WHO Report on Vision called for the use of Effective
Refractive Error Coverage (eREC) as a metric to assess progress
toward delivering glasses to all children needing them. eREC
assesses the proportion of children needing glasses (uncorrected
vision<6/12 in the better-seeing eye) and who receive glasses
improving vision to=6/12. Governments and their partners
must measure and report progress of their efforts to reduce chil-
dren’s burden of uncorrected refractive error using eREC, with
stratification by gender and locality.

To support the achievement of the Seventy-fourth World Health
Assembly endorsed 2030 target on eREC, the WHO SPECS 2030
initiative was launched on 14 May 2024."" The target is to achieve
a 40percentage point increase in eREC by 2030. This initiative
intends to address long-standing challenges to increase both the
quantity and quality of refractive services by calling for coordi-
nated action across five pillars aligned with the letters of the SPECS
acronym:

S—improve access to refractive Services.

P—build capacity of Personnel to provide refractive services.
E —improve population Education.

C—reduce the Cost of refractive error services.
S—strengthen Surveillance and research.

Currently, the Global SPECS Network membership consists
of 31 inaugural member organisations that represent intergov-
ernmental or NGOs, academic institutions and philanthropic
foundations.

A key area requiring government action is enhanced support for
refraction training, as called for in the WHO SPECS 2030 initia-
tive."!! In many countries with substantial burdens of uncorrected
children’s refractive error, such as Vietnam, optometrists have only
recently been recognised as an independent discipline and specialised
training institutions have been established. However, there remains
a shortfall in the number of trained professionals required.'* In
other countries, refractive services are delivered by ophthalmolo-
gists, nurses or other healthcare workers, without a specialised cadre
of refractionists. In many settings, government regulation of refrac-
tive services is either non-existent or minimal, with practitioners
regulated on the same level as beauticians or hairdressers. A suffi-
cient cadre of well-trained and well-regulated eyecare workforce is
an absolute requirement to deliver adequate refractive services in
schools and beyond.

In tandem with building service capacity, enhancing demand for
refractive services also requires government action.''' School-based
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screening and awareness programmes require coordinated
support of various government bodies, as evidenced by China’s
national programme,'* spearheaded by the Ministry of Educa-
tion and supported by a variety of ministries, including Health and
Commerce. China’s programme also features strong emphasis on
myopia prevention, setting maximum allowed homework burdens
and concrete local targets for reduction in prevalence.

School vision programmes must also coordinate with the
healthcare community locally, so that children identified with
less common problems not treatable by glasses, such as stra-
bismus, amblyopia and paediatric cataract and glaucoma, can be
referred and treated. Access to rehabilitation services will also be
needed for those children whose vision impairments cannot be
treated to maximise their functioning in the classroom and other
environments.

The government support required to achieve these ambitious
goals is substantial, and collective advocacy across the vision sector
is needed to unlock these investments. This has been and will be
delivered through bodies such as the WHO and IAPB, as expressed
in the SDGs and the World Report on Vision, as well as regional
and national Eye Health Programs. The World Bank and other
multilaterals have played an important role in supporting the testing
and delivery of novel models for the delivery of school vision
services. Furthermore, the Research Consortium for School Health
and Nutrition, which is the evidence-generating arm of the global
School Meals Coalition, can assemble and distil existing evidence to
guide priority setting and decision-making in this area.

The vision research community also has an important role to
play in catalysing government action to support school vision
programmes. Existing trial data demonstrating the educational
benefits of glasses are largely limited to China and the USA. Addi-
tional trials are needed in regions and countries such as Africa and
India as the potential for glasses to improve learning depends on
local epidemiology and existing capacity of education systems.
More data on the cost-effectiveness of school vision screening,
addressing a wider variety of models, are needed.'™ Further-
more, no trials to date have addressed the fundamental question of
whether school vision screening interacts synergistically with inter-
ventions to improve education outcomes through teacher training.
Finally, relatively little is known about the potential of combining
vision screening with other programmes such as hearing assessment
to increase impact and improve efficiency.®

The resources exist to eliminate uncorrected myopia as a
major cause of vision impairment in children, and schools will
play a crucial role in achieving this aim. Harnessing government
resources will be essential for action, and the vision community
can only unlock these investments by speaking with a unified
voice about the need for action, the best approaches to use, and
the concrete educational benefits of a world without needless
child vision loss.

Author affiliations

'Biomedical Sciences Research Institute, University of Ulster, Coleraine, UK

“Centre for Public Health, Queen’s University Belfast, Belfast, UK

30ptometry, University of KwaZulu-Natal College of Health Sciences, Durban, South
Africa

*National University of Singapore, Singapore

>Ophthalmology, National University of Singapore Yong Loo Lin School of Medicine,
Singapore

®0cular Epidemiology, Singapore Eye Research Institute, Singapore

"Singapore National Eye Centre, Singapore

8\Wilmer Eye Institute, Johns Hopkins University, Baltimore, Maryland, USA

°Public Health, University of Calabar, Calabar, Nigeria

"pyblic Health, Charis Vision and Health Mission, Calabar, Nigeria

"State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-
sen University, Guangzhou, China

"2 ondon School of Hygiene & Tropical Medicine, London, UK

"perkins School for the Blind, Watertown, Massachusetts, USA

14ELP, Perkins School for the Blind, Watertown, Massachusetts, USA

51V Prasad Eye Institute, Hyderabad, India

"Clinical Research Unit, London School of Hygiene and Tropical Medicine, London,
UK

17CoIIege of Medicine, University of Arkansas for Medical Sciences, Little Rock,
Arkansas, USA

"®Clearly, London, UK

"Beijing Tongren Eye Center, Beijing Tongren Hospital, Capital Medical University,
Beijing Ophthalmology & Visual Science Key Lab, Beijing, China

“Beijing Institute of Ophthalmology, Capital Medical University, Beijing, China
Ipreventive Ophthalmology, Zhongshan Ophthalmic Center, Guangdong, China

Correction notice An author name has been updated since this article was first
published.

X Julie-Anne Little @julieannelittle and Yih Chung Tham @Yihtham

Contributors J-AL, VFC, S-MS, YCT, LC, LLF, MC, AEE, XH, LS, DG, LJ, WDPD, PM,
SKR, SE, GMcK, NW, RCK, DB and NC contributed to manuscript drafting, literature
review and critical appraisal of the manuscript. NC is guarantor.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local requlations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Julie-Anne Little http://orcid.org/0000-0001-5242-8066
Ving Fai Chan http://orcid.org/0000-0002-4968-7953
Seang-Mei Saw http://orcid.org/0000-0001-7166-796X
Yih Chung Tham http://orcid.org/0000-0002-6752-797X
Ling Chew http://orcid.org/0000-0002-9584-0410

Li Lian Foo http://orcid.org/0000-0002-7785-9556

Megan Collins http://orcid.org/0000-0003-2067-0848
Anne Effiom Ebri http://orcid.org/0000-0002-7340-3172
Xiaotong Han http://orcid.org/0000-0001-6836-3447
Linda Schultz http://orcid.org/0000-0002-6127-0640
Deborah Gleason http://orcid.org/0009-0008-3310-6828
Lisa Jacobs http://orcid.org/0000-0001-6944-5145
Winston D Prakash http://orcid.org/0009-0009-5517-5901
Priya Morjaria http://orcid.org/0000-0003-1648-1948
Samantha Kleindienst Robler http://orcid.org/0000-0002-8768-8084
Susan D Emmett http://orcid.org/0000-0003-4257-8161
Graeme MacKenzie http://orcid.org/0000-0001-6995-8557
Ningli Wang http://orcid.org/0000-0002-8933-4482

Rohit C Khanna http://orcid.org/0000-0002-8698-5562
Donald Bundy http://orcid.org/0000-0003-2470-6131
Nathan Congdon http://orcid.org/0000-0001-9866-3416

REFERENCES

1 UNESCO, UNICEF, WFP. Ready to learn and thrive: school health and nutrition around
the world; highlights. UNESCO; 2022. Available: https://unesdoc.unesco.org/ark:/
48223/pf0000381965

2 Nutrition crisis looms as more than 39 billion in-school meals missed since start of
pandemic — UNICEF and WFP. 2021. Available: https://www.unicef.org/eap/press-
releases/nutrition-crisis-looms-more-39-billion-school-meals-missed-start-pandemic-
unicef-and

6

Little J-A, et al. Br ] Ophthalmol 2025;0:1-8. doi:10.1136/bjo-2024-326726

‘saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aqg Gzoz ‘9 1snbny uo jwodfwg olgy:dny woly papeojumoq ‘SZ0zZ dUNC SZ U0 9Z/9ZE-7202-010/9ETT 0T se paysiignd 1s.y ;joweyiydo r ig


https://protect.checkpoint.com/v2/___http:/www.lshtm.ac.uk/shn___.YzJlOnVsc3RlcnVuaXZlcnNpdHk6YzpvOjhhMzk3NTJmN2I4ZGM2YzhhNDZlMjk0M2EwYjJkNTVmOjY6YjlhMzpmZjBhZjVhNzNjOTAxYjBiY2Q3YmM0NzMxNmI4NTJhNDBjOGVjMzhjY2E0MDgxNDllOTg0NWExOThiYjI2YTk4OnA6VDpO
https://protect.checkpoint.com/v2/___http:/www.lshtm.ac.uk/shn___.YzJlOnVsc3RlcnVuaXZlcnNpdHk6YzpvOjhhMzk3NTJmN2I4ZGM2YzhhNDZlMjk0M2EwYjJkNTVmOjY6YjlhMzpmZjBhZjVhNzNjOTAxYjBiY2Q3YmM0NzMxNmI4NTJhNDBjOGVjMzhjY2E0MDgxNDllOTg0NWExOThiYjI2YTk4OnA6VDpO
https://x.com/julieannelittle
https://x.com/Yihtham
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5242-8066
http://orcid.org/0000-0002-4968-7953
http://orcid.org/0000-0001-7166-796X
http://orcid.org/0000-0002-6752-797X
http://orcid.org/0000-0002-9584-0410
http://orcid.org/0000-0002-7785-9556
http://orcid.org/0000-0003-2067-0848
http://orcid.org/0000-0002-7340-3172
http://orcid.org/0000-0001-6836-3447
http://orcid.org/0000-0002-6127-0640
http://orcid.org/0009-0008-3310-6828
http://orcid.org/0000-0001-6944-5145
http://orcid.org/0009-0009-5517-5901
http://orcid.org/0000-0003-1648-1948
http://orcid.org/0000-0002-8768-8084
http://orcid.org/0000-0003-4257-8161
http://orcid.org/0000-0001-6995-8557
http://orcid.org/0000-0002-8933-4482
http://orcid.org/0000-0002-8698-5562
http://orcid.org/0000-0003-2470-6131
http://orcid.org/0000-0001-9866-3416
https://unesdoc.unesco.org/ark:/48223/pf0000381965
https://unesdoc.unesco.org/ark:/48223/pf0000381965
https://www.unicef.org/eap/press-releases/nutrition-crisis-looms-more-39-billion-school-meals-missed-start-pandemic-unicef-and
https://www.unicef.org/eap/press-releases/nutrition-crisis-looms-more-39-billion-school-meals-missed-start-pandemic-unicef-and
https://www.unicef.org/eap/press-releases/nutrition-crisis-looms-more-39-billion-school-meals-missed-start-pandemic-unicef-and
http://bjo.bmj.com/

20

21

22

23

24

25

26

27

28

29

30

31

Congdon N, Chan VF. Schools, Children and Myopia. Am J Ophthalmol
2023;254:A1-3.

Tugault-Lafleur CN, Black JL, Barr SI. A Systematic Review of Methods to Assess
Children’s Diets in the School Context. Adv Nutr 2017;8:63—79.

Hannum E, Zhang Y. Poverty and Proximate Barriers to Learning: Vision Deficiencies,
Vision Correction and Educational Outcomes in Rural Northwest China. World Dev
2012;40:1921-31.

Ma X, Zhou Z, Yi H, et al. Effect of providing free glasses on children’s educational
outcomes in China: cluster randomized controlled trial. BMJ 2014;349:95740.
Glewwe P, Park A, Zhao M. A better vision for development: Eyeglasses

and academic performance in rural primary schools in China. J Dev Econ
2016;122:170-82.

Glewwe P, West KL, Lee J. The Impact of Providing Vision Screening and Free
Eyeglasses on Academic Outcomes: Evidence from a Randomized Trial in Title |
Elementary Schools in Florida. / Policy Anal Manage 2018;37:265-300.

Slavin RE, Collins ME, Repka MX, et a/. In Plain Sight: Reading Outcomes of
Providing Eyeglasses to Disadvantaged Children. JESPAR 2018;23:250-8.

Neitzel AJ, Wolf B, Guo X, et al. Effect of a Randomized Interventional School-Based
Vision Program on Academic Performance of Students in Grades 3 to 7: A Cluster
Randomized Clinical Trial. JAMA Ophthalmol 2021;139:1104-14.

Zhang JH, Ramke J, Jan C, et al. Advancing the Sustainable Development

Goals through improving eye health: a scoping review. Lancet Planet Health
2022;6:270-80.

Lester BA. Comparing the cost-effectiveness of school eye screening versus a primary
eye care model to provide refractive error services for children in India. Community
Eye Health 2007;20:15.

Engels T, Trotignon G, Agyemang D, et a/. Cost and budget impact analysis of a
school-based vision screening programme in Cambodia and Ghana: Implications for
policy and programme scale-up. Health Policy Open 2021;2:100043.

Goh PP, Abgariyah Y, Pokharel GP, et al. Refractive Error and Visual Impairment

in School-Age Children in Gombak District, Malaysia. Ophthalmology
2005;112:678-85.

Pokharel GP, Negrel AD, Munoz SR, et al. Refractive error study in children: results
from Mechi Zone, Nepal. Am J Ophthalmol 2000;129:436—-44.

Naidoo KS, Raghunandan A, Mashige KP, et al. Refractive error and visual
impairment in African children in South Africa. Invest Ophthalmol Vis Sci
2003;44:3764-70.

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

Watkins DA, Jamison DT, Mills A, et al. Universal health coverage and

essential packages of care. In: Jamison DT, Gelbrand H, Horton S, et al, eds.
Improving health and reducing poverty. 3rd edn. Washington, DC: World Bank,
2018: 43-65.

Li D, Chan VF, Virgili G, et al. Impact of Vision Impairment and Ocular Morbidity

and Their Treatment on Depression and Anxiety in Children. Ophthalmology
2022;129:1152-70.

Morgan |G, Ohno-Matsui K, Saw S-M. Myopia. Lancet 2012;379:1739-48.

Burton MJ, Ramke J, Marques AP, et a/. The Lancet Global Health Commission on
Global Eye Health: vision beyond 2020. Lancet Glob Health 2021;9:e489-551.
Cao H, Cao X, Cao Z, et al. The prevalence and causes of pediatric uncorrected
refractive error: Pooled data from population studies for Global Burden of Disease
(GBD) sub-regions. PLoS One 2022;17:€0268800.

Holden BA, Fricke TR, Wilson DA, et al. Global Prevalence of Myopia and

High Myopia and Temporal Trends from 2000 through 2050. Ophthalmology
2016;123:1036-42.

Zhang XJ, Zhang Y, Kam KW, et a/. Prevalence of Myopia in Children Before, During,
and After COVID-19 Restrictions in Hong Kong. JAMA Netw Open 2023;6:2234080.
Kulp MT, Ciner E, Maguire M, et al. Uncorrected Hyperopia and Preschool Early
Literacy: Results of the Vision in Preschoolers-Hyperopia in Preschoolers (VIP-HIP)
Study. Ophthalmology 2016;123:681-9.

Mavi S, Chan VF, Virgili G, et al. The Impact of Hyperopia on Academic

Performance Among Children: A Systematic Review. Asia Pac J Ophthalmol (Phila)
2022;11:36-51.

Little JA, Molloy J, Saunders KJ. The differing impact of induced astigmatic blur on
crowded and uncrowded paediatric visual acuity chart results. Ophthalmic Physiol
Opt 2012;32:492-500.

0'Donoghue L, Rudnicka AR, McClelland JF, et al. Visual acuity measures do not
reliably detect childhood refractive error--an epidemiological study. PLoS ONE
2012;7:e34441.

Tarczy-Hornoch K, Varma R, Cotter SA, et al. Risk factors for decreased visual acuity
in preschool children: the multi-ethnic pediatric eye disease and Baltimore pediatric
eye disease studies. Ophthalmology 2011;118:2262-73.

Tarczy-Hornoch K, Cotter SA, Borchert M, et al. Prevalence and causes of visual
impairment in Asian and non-Hispanic white preschool children: Multi-ethnic
Pediatric Eye Disease Study. Ophthalmology 2013;120:1220-6.

Friedman DS, Repka MX, Katz J, et al. Prevalence of amblyopia and strabismus in
white and African American children aged 6 through 71 months the Baltimore
Pediatric Eye Disease Study. Ophthalmology 2009;116:2128-34.

32

33

34

35

36

37

38

39

40

4

42

43

44

45

46

47

48

49

50

5

52

53

54

55

56

57

58

59

60

61

Hashemi H, Pakzad R, Heydarian S, et al. Global and regional prevalence of
strabismus: a comprehensive systematic review and meta-analysis. Strabismus
2019;27:54-65.

FieB A, Elflein HM, Urschitz MS, et al. Prevalence of Strabismus and Its Impact on
Vision-Related Quality of Life: Results from the German Population-Based Gutenberg
Health Study. Ophthalmology 2020;127:1113-22.

0'Colmain U, Low L, Gilmour C, et a/. Vision screening in children: a retrospective
study of social and demographic factors with regards to visual outcomes. Br J
Ophthalmol 2016;100:1109-13.

Alvi RA, Justason L, Liotta C, et al. The Eagles Eye Mobile: assessing its ability

to deliver eye care in a high-risk community. J Pediatr Ophthalmol Strabismus
2015;52:98-105.

Lee YH, Chen AX, Varadaraj V, et al. Comparison of Access to Eye Care Appointments
Between Patients With Medicaid and Those With Private Health Care Insurance.
JAMA Ophthalmol 2018;136:622-9.

Collins ME, Antonio-Aguirre B. Bridging the Gap in Adolescent Vision Care Through
Schools. JAMA Ophthalmol 2023;141:1073.

Wong TY, Ferreira A, Hughes R, et a/. Epidemiology and disease burden of pathologic
myopia and myopic choroidal neovascularization: an evidence-based systematic
review. Am J Ophthalmol 2014;157:9-25.

Sankaridurg P, Tahhan N, Kandel H, et al. IMI Impact of Myopia. Invest Ophthalmol
Vis Sci 2021;62:2.

He M, Xiang F, Zeng Y, et al. Effect of Time Spent Outdoors at School on the
Development of Myopia Among Children in China. JAMA 2015;314:1142.

Huang HM, Chang DST, Wu PC. The Association between Near Work Activities

and Myopia in Children-A Systematic Review and Meta-Analysis. PLoS One
2015;10:e0140419.

Jin J-X, Hua W-J, Jiang X, et al. Effect of outdoor activity on myopia onset and
progression in school-aged children in northeast China: the Sujiatun Eye Care Study.
BMC Ophthalmol 2015;15:73.

Wu P-C, Chen C-T, Lin K-K; et al. Myopia Prevention and Outdoor Light Intensity in a
School-Based Cluster Randomized Trial. Ophthalmology 2018;125:1239-50.
Parssinen O, Kauppinen M. Risk factors for high myopia: a 22-year follow-up study
from childhood to adulthood. Acta Ophthalmol 2019;97:510-8.

Ang M, Flanagan JL, Wong CW, et al. Review: Myopia control strategies
recommendations from the 2018 WHO/IAPB/BHVI Meeting on Myopia. Br J
Ophthalmol 2020;104:1482-7.

Liu YM, Xie P. The Safety of Orthokeratology--A Systematic Review. Eye Contact Lens
2016;42:35-42.

Gong Q, Janowski M, Luo M, et al. Efficacy and Adverse Effects of Atropine in
Childhood Myopia: A Meta-analysis. JAMA Ophthalmol 2017;135:624-30.

Yam JC, Li FF, Zhang X, et al. Two-Year Clinical Trial of the Low-Concentration
Atropine for Myopia Progression (LAMP) Study: Phase 2 Report. Ophthalmology
2020;127:910-9.

Hou P, Wu D, Nie Y, et al. Comparison of the efficacy and safety of different doses

of atropine for myopic control in children: a meta-analysis. front Pharmacol
2023;14:1227787.

Bullimore MA, Brennan NA. Efficacy in myopia control-The impact of rebound.
Ophthalmic Physiol Opt 2025;45:100-10.

Vincent SJ, Cho P, Chan KY, et al. CLEAR - Orthokeratology. Cont Lens Anterior Eye
2021,44:240-69.

Jiang Y, Zhu Z, Tan X, et al. Effect of Repeated Low-Level Red-Light Therapy

for Myopia Control in Children: A Multicenter Randomized Controlled Trial.
Ophthalmology 2022;129:509-19.

Thakur S, Dhakal R, Verkicharla PK. Short-Term Exposure to Blue Light Shows an
Inhibitory Effect on Axial Elongation in Human Eyes Independent of Defocus. /nvest
Ophthalmol Vis Sci 2021,62:22.

Liu H, Yang Y, Guo J, et al. Retinal Damage After Repeated Low-level Red-Light Laser
Exposure. JAMA Ophthalmol 2023;141:693.

Ravindran M, Pawar N, Renagappa R, et a/. Identifying barriers to referrals

in preschool-age ocular screening in Southern India. /ndian J Ophthalmol
2020;68:2179-84.

Lohfeld L, Graham C, Ebri AE, et al. Parents’ reasons for nonadherence to

referral to follow-up eye care for schoolchildren who failed school-based vision
screening in Cross River State, Nigeria-A descriptive qualitative study. PLoS ONE
2021;16:0259309.

Reddy PA, Bassett K. Developing better strategies for school eye health screening in
India. Community Eye Health 2017,30:29-30.

Jose R, Sachdeva S. School eye screening and the National Program for Control of
Blindness. Indian Pedliatr 2009;46:205-8.

Minto H, Ho M. What is comprehensive school eye health? Community Eye Health
2017;30:21-5.

Pawar N, Ravindran M, Fathima A, et al. Identification of potential barriers for timely
access to pediatric sibling eye check-up in a tertiary eye care hospital. Indian J
Ophthalmol 2023;71:215-21.

Liu S-M, Chang F-C, Chen C-Y, et al. Effects of Parental Involvement in a Preschool-
Based Eye Health Intervention Regarding Children’s Screen Use in China. Int J
Environ Res Public Health 2021;18:11330.

Little J-A, et al. Br ] Ophthalmol 2025;0:1-8. doi:10.1136/bjo-2024-326726

‘saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aqg Gzoz ‘9 1snbny uo jwodfwg olgy:dny woly papeojumoq ‘SZ0zZ dUNC SZ U0 9Z/9ZE-7202-010/9ETT 0T se paysiignd 1s.y ;joweyiydo r ig


http://dx.doi.org/10.1016/j.ajo.2023.07.008
http://dx.doi.org/10.3945/an.116.013144
http://dx.doi.org/10.1016/j.worlddev.2012.04.029
http://dx.doi.org/10.1136/bmj.g5740
http://dx.doi.org/10.1016/j.jdeveco.2016.05.007
http://dx.doi.org/10.1002/pam.22043
http://dx.doi.org/10.1080/10824669.2018.1477602
http://dx.doi.org/10.1001/jamaophthalmol.2021.3544
http://dx.doi.org/10.1016/S2542-5196(21)00351-X
https://pubmed.ncbi.nlm.nih.gov/17637869
https://pubmed.ncbi.nlm.nih.gov/17637869
http://dx.doi.org/10.1016/j.hpopen.2021.100043
http://dx.doi.org/10.1016/j.ophtha.2004.10.048
http://dx.doi.org/10.1016/S0002-9394(99)00453-5
http://dx.doi.org/10.1167/iovs.03-0283
http://dx.doi.org/10.1016/S0002-9394(99)00454-7
http://dx.doi.org/10.1016/j.ophtha.2022.05.020
http://dx.doi.org/10.1016/S0140-6736(12)60272-4
http://dx.doi.org/10.1016/S2214-109X(20)30488-5
http://dx.doi.org/10.1371/journal.pone.0268800
http://dx.doi.org/10.1016/j.ophtha.2016.01.006
http://dx.doi.org/10.1001/jamanetworkopen.2023.4080
http://dx.doi.org/10.1016/j.ophtha.2015.11.023
http://dx.doi.org/10.1097/APO.0000000000000492
http://dx.doi.org/10.1111/j.1475-1313.2012.00939.x
http://dx.doi.org/10.1111/j.1475-1313.2012.00939.x
http://dx.doi.org/10.1371/journal.pone.0034441
http://dx.doi.org/10.1016/j.ophtha.2011.06.033
http://dx.doi.org/10.1016/j.ophtha.2012.12.029
http://dx.doi.org/10.1016/j.ophtha.2009.04.034
http://dx.doi.org/10.1080/09273972.2019.1604773
http://dx.doi.org/10.1016/j.ophtha.2020.02.026
http://dx.doi.org/10.1136/bjophthalmol-2015-307206
http://dx.doi.org/10.1136/bjophthalmol-2015-307206
http://dx.doi.org/10.3928/01913913-20150216-02
http://dx.doi.org/10.1001/jamaophthalmol.2018.0813
http://dx.doi.org/10.1001/jamaophthalmol.2023.4702
http://dx.doi.org/10.1016/j.ajo.2013.08.010
http://dx.doi.org/10.1167/iovs.62.5.2
http://dx.doi.org/10.1167/iovs.62.5.2
http://dx.doi.org/10.1001/jama.2015.10803
http://dx.doi.org/10.1371/journal.pone.0140419
http://dx.doi.org/10.1186/s12886-015-0052-9
http://dx.doi.org/10.1016/j.ophtha.2017.12.011
http://dx.doi.org/10.1111/aos.13964
http://dx.doi.org/10.1136/bjophthalmol-2019-315575
http://dx.doi.org/10.1136/bjophthalmol-2019-315575
http://dx.doi.org/10.1097/ICL.0000000000000219
http://dx.doi.org/10.1001/jamaophthalmol.2017.1091
http://dx.doi.org/10.1016/j.ophtha.2019.12.011
http://dx.doi.org/10.3389/fphar.2023.1227787
http://dx.doi.org/10.1111/opo.13403
http://dx.doi.org/10.1016/j.clae.2021.02.003
http://dx.doi.org/10.1016/j.ophtha.2021.11.023
http://dx.doi.org/10.1167/iovs.62.15.22
http://dx.doi.org/10.1167/iovs.62.15.22
http://dx.doi.org/10.1001/jamaophthalmol.2023.1548
http://dx.doi.org/10.4103/ijo.IJO_1603_19
http://dx.doi.org/10.1371/journal.pone.0259309
https://pubmed.ncbi.nlm.nih.gov/29070923
https://pubmed.ncbi.nlm.nih.gov/19346567
https://pubmed.ncbi.nlm.nih.gov/29070921
http://dx.doi.org/10.4103/ijo.IJO_1739_22
http://dx.doi.org/10.4103/ijo.IJO_1739_22
http://dx.doi.org/10.3390/ijerph182111330
http://dx.doi.org/10.3390/ijerph182111330
http://bjo.bmj.com/

62 Marmamula S, Khanna RC, Mettla AL, et al. Agreement and diagnostic accuracy of 88 Paudel P, Yen PT, Kovai V, et al. Effect of school eye health promotion on children’s
vision screening in children by teachers, community eye-health workers and vision eye health literacy in Vietnam. Health Promot Int 2019;34:113-22.
technicians. Clin Exp Optom 2018;101:553-9. 89 Kirag N, Temel AB. The effect of an eye health promotion program on the health

63 Limburg H, Kansara HT, D'Souza S. Results of school eye screening of 5.4 protective behaviors of primary school students. J Educ Health Promot 2018;7:37.
million children in India - a five-year follow-up study. Acta Ophthalmol Scand 90 Shakarchi AF, Guo X, Friedman DS, et al. Vision Needs of Children Who Failed
1999;77:310-4. School-based Vision Screening with and without Eyeglasses. Ophthalmic Epidemiol

64 SharmaA, Li L, Song Y, et al. Strategies to improve the accuracy of vision 2021;28:131-7.
measurement by teachers in rural Chinese secondary schoolchildren: Xichang 91 Stein JD, Andrews C, Musch DC, et al. Sight-Threatening Ocular Diseases Remain
Pediatric Refractive Error Study (X-PRES) report no. 6. Arch Ophthalmol Underdiagnosed Among Children Of Less Affluent Families. Health Aff (Millwood)
2008;126:1434-40. 2016;35:1359-66.

65 Vongsachang H, Callan J, Kretz AM, et al. Teacher and school staff perspectives on 92 Killeen 0J, Zhou Y, Musch DC, et al. Access to eye care and prevalence of refractive
their role in school-based vision programs. Can J Ophthalmol 2022;57:381-7. error and eye conditions at a high school-based eye clinic in southeastern Michigan.

66 YiH,Zhang H, Ma X, et al. Impact of Free Glasses and a Teacher Incentive JAAPOS 2022;26:185.
on Children’s Use of Eyeglasses: A Cluster-Randomized Controlled Trial. Am J 93 Griffith JF, Wilson R, Cimino HC, et al. The Use of a Mobile Van for School Vision
Ophthalmol 2015;160:889-96. Screening: Results of 63 841 Evaluations. Am J Ophthalmol 2016;163:108—14.

67 Wedner SH, Ross DA, Todd J, et al. Myopia in secondary school students in Mwanza 94 Hendler K, Mehravaran S, Lu X, et al. Refractive Errors and Amblyopia in the UCLA
City, Tanzania: the need for a national screening programme. Br J Ophthalmol Preschool Vision Program; First Year Results. Am J Ophthalmol 2016;172:80-6.
2002;86:1200-6. 95 Guo X, Friedman DS, Repka MX, et al. Visual acuity and refractive findings in children

68 Wang X, Congdon N, Ma Y, et al. Cluster-randomized controlled trial of prescribed glasses from a school-based vision program. J AAPOS 2021;25:344.
the effects of free glasses on purchase of children’s glasses in China: The 96 Pizzarello L, Tilp M, Tiezzi L, et al. A new school-based program to provide
PRICE (Potentiating Rural Investment in Children’s Eyecare) study. PLoS ONE eyeglasses: childsight. / AAPOS 1998;2:372-4.
2017;12:e0187808. 97 Randomized Trial of Treatment of Amblyopia in Children Aged 7 to 17 Years. Arch

69 International agency for the prevention of Blindness (IAPB). IAPB school health Ophthalmol 2005;123:437.
guidelines, screening guidelines, refractive error management. Available: https:/ 98 Mehravaran S, Duarte PB, Brown Sl, et al. The UCLA preschool vision program, 2012-
www.iapb.org/learn/knowledge-hub/iapb-school-eye-health-guidelines/screening- 2013.JAAPOS 2016;20:63-7.
guidelines/refractive-error-management/ [Accessed 2 Sep 2024]. 99 Yong AC, Buglass A, Mwelwa G, et al. Can we scale up a comprehensive school-

70 Morjaria P, Evans J, Murali K, et a/. Spectacle Wear Among Children in a School- based eye health programme in Zambia? BMC Health Serv Res 2022;22:945.

Based Program for Ready-Made vs Custom-Made Spectacles in India: A Randomized 100 Rono HK, Bastawrous A, Macleod D, et a/. Smartphone-based screening for visual
Clinical Trial. JAMA Ophthalmol 2017;135:527-33. impairment in Kenyan school children: a cluster randomised controlled trial. Lancet

71 Minakaran N, Morjaria P, Frick KD, et al. Cost-minimisation Analysis from a Non- Glob Health 2018;6:924-32.
inferiority Trial of Ready-Made versus Custom-Made Spectacles for School Children 101 Rono H, Bastawrous A, Macleod D, et al. Peek Community Eye Health - mHealth
in India. Ophthalmic Epidemiol 2021;28:383-91. system to increase access and efficiency of eye health services in Trans Nzoia County,

72 He M, Congdon N, MacKenzie G, et a/. The child self-refraction study results from Kenya: study protocol for a cluster randomised controlled trial. Trials 2019;20:502.
urban Chinese children in Guangzhou. Ophthalmology 2011;118:1162-9. 102 Chan VF, Yard E, Mashayo E, et al. Does an integrated school eye health delivery

73 Zhang M, Zhang R, He M, et al. Self correction of refractive error among young model perform better than a vertical model in a real-world setting? A non-
people in rural China: results of cross sectional investigation. BMJ 2011;343:d4767. randomised interventional comparative implementation study in Zanzibar. Br J

74 Zhou Z, Kecman M, Chen T, et al. Spectacle design preferences among Chinese Ophthalmol 2023;108:152-8.
primary and secondary students and their parents: a qualitative and quantitative 103 Wang X, Yi H, Lu L, et al. Population Prevalence of Need for Spectacles and Spectacle
study. PLoS ONE 2014,9:e88857. Ownership Among Urban Migrant Children in Eastern China. JAMA Ophthalmol

75 Wang CY, Zhang G, Tang B, et al. A Randomized Noninferiority Trial of Wearing 2015;133:1399-406.

Adjustable Glasses versus Standard and Ready-made Spectacles among 104 Jan CL, Congdon N. Chinese national policy initiative for the management of
Chinese Schoolchildren: Wearability and Evaluation of Adjustable Refraction Ill. childhood myopia. Lancet Child Adolesc Health 2018;2:845-6.
Ophthalmology 2020;127:27-37. 105 Wang NL. Interpretation of 14th Five-Year Plan for National Eye Health (2021-

76 Zhao L, Wen Q, Nasrazadani D, et al. Refractive Accuracy and Visual Outcome by 2025). Zhonghua Yan Ke Za Zhi 2023;59:603-5.

Self-Refraction Using Adjustable-Focus Spectacles in Young Children: A Randomized 106 The National Center for Disease Control and Prevention. China: a declining trend
Clinical Trial. JAMA Ophthalmol 2023;141:853—-60. in the myopia rate with the national disease control and prevention admin's

77 Olusanya BO, Gulati S, Berman BD, et al. Global leadership is needed to vigorous pursuit of the prevention and control of child and youth myopia. 2024.
optimize early childhood development for children with disabilities. Nat Med Available: https://www.ndcpa.gov.cn/jbkzzx/c100008/common/content/content_
2023;29:1056-60. 1764617954927783936.html [Accessed 30 Aug 2024].

78 Donaldson LA, Karas M, O'Brien D, et a/. Findings from an opt-in eye examination 107 Myopia rate among Chinese children, teenagers falling. China Daily; 2024. Available:
service in English special schools. Is vision screening effective for this population? https://www.chinadaily.com.cn/a/202403/14/WS65f2a7f1a31082fc043bcaa5.html
PLoS ONE 2019;14:e0212733. [Accessed 28 Aug 2024].

79 Fellinger J, Holzinger D, Dirmhirn A, et al. Failure to detect deaf-blindness 108 Sheeladevi S, Seelam B, Nukella PB, et a/. Prevalence of refractive errors in children in
in a population of people with intellectual disability. J intellect Disabil Res India: a systematic review. Clin Exp Optom 2018;101:495-503.
2009;53:874-81. 109 Priscilla JJ, Verkicharla PK. Time trends on the prevalence of myopia in India — A

80 Perkins school for the blind. CVI Now; 2021. Available: https://www.perkins.org/cvi- prediction model for 2050. Ophthalmic Physiol Opt 2021;41:466-74.
now/ 110 Prakash WD, Marmamula S, Mettla AL, et al. Visual impairment and refractive errors

81 Bakhshaee M, Banaee T, Ghasemi MM, et al. Ophthalmic disturbances in children in school children in Andhra Pradesh, India. Indian J Ophthalmol 2022;70:2131-9.
with sensorineural hearing loss. Eur Arch Otorhinolaryngol 2009;266:823-5. 111 The world health organisation (WHO) report of the 2030 targets on effective

82 Nikolopoulos TP, Lioumi D, Stamataki S, et a/. Evidence-based overview of coverage of eye care. SPECS 2030 initiative. Available: https://www.who.int/
ophthalmic disorders in deaf children: a literature update. Otol Neurotol initiatives/specs-2030 [Accessed 21 May 2024].
2006;27:51-24. 112 Naidoo KS, Govender-Poonsamy P, Morjaria P, et al. Global mapping of optometry

83 Carlton J, Griffiths HJ, Mazzone P, et al. A Comprehensive Overview of Vision workforce. Afr Vis Eye Health 2023;82:850.

Screening Programmes across 46 Countries. Br Ir Orthopt J 2022;18:27-47. 113 Horwood A, Heijnsdijk E, Kik J, et al. A population-level post-screening treatment

84 Yong M, Panth N, McMahon CM, et a/. How the World's Children Hear: A Narrative cost framework to help inform vision screening choices for children under the age of
Review of School Hearing Screening Programs Globally. OTO Open 2020;4. seven. Strabismus 2023;31:220-35.

85 Qosthuizen |, Frisby C, Chadha S, et al. Combined hearing and vision screening 114 Hark LA, Thau A, Nutaitis A, et al. Impact of eyeglasses on academic performance in
programs: A scoping review. front Public Health 2023;11:1119851. primary school children. Can J Ophthalmol 2020;55:50008-4182(19)30495-8:52—7:.

86 World Health Organisation (WHO). Working for a brighter, healthier future: how 115 Joseph L. Refractive Errors and Academic Achievements of Primary School Children.
WHO improves health and promotes well-being for the world's adolescents, Nurs J India 2014;105:269-71.
second edition. Geneva, 2022. Available: https://www.who.int/publications/i/item/ 116 Bruce A, Kelly B, Chambers B, et al. The effect of adherence to spectacle wear on
9789240041363 early developing literacy: a longitudinal study based in a large multiethnic city,

87 Zhang Y, Guan H, Du K, et al. Effects of Vision Health Education and Free Eyeglasses Bradford, UK. BMJ Open 2018;8:€021277.
on Knowledge of Vision and Usage of Spectacles Among Primary School Students: 117 Fireison CK, Moore JE. Employment Outcomes and Educational Backgrounds of
Evidence from Gansu and Shaanxi Provinces in China. Risk Manag Healthc Policy Legally Blind Adults Employed in Sheltered Industrial Settings. J Vis Impair Blind
2021;14:1449-64. 1998;92:740-7.

8 Little J-A, et al. Br / Ophthalmol 2025;0:1-8. doi:10.1136/bjo-2024-326726

‘saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aqg Gzoz ‘9 1snbny uo jwodfwg olgy:dny woly papeojumoq ‘SZ0zZ dUNC SZ U0 9Z/9ZE-7202-010/9ETT 0T se paysiignd 1s.y ;joweyiydo r ig


http://dx.doi.org/10.1111/cxo.12559
http://dx.doi.org/10.1034/j.1600-0420.1999.770313.x
http://dx.doi.org/10.1001/archopht.126.10.1434
http://dx.doi.org/10.1016/j.jcjo.2021.06.011
http://dx.doi.org/10.1016/j.ajo.2015.08.006
http://dx.doi.org/10.1016/j.ajo.2015.08.006
http://dx.doi.org/10.1136/bjo.86.11.1200
http://dx.doi.org/10.1371/journal.pone.0187808
https://www.iapb.org/learn/knowledge-hub/iapb-school-eye-health-guidelines/screening-guidelines/refractive-error-management/
https://www.iapb.org/learn/knowledge-hub/iapb-school-eye-health-guidelines/screening-guidelines/refractive-error-management/
https://www.iapb.org/learn/knowledge-hub/iapb-school-eye-health-guidelines/screening-guidelines/refractive-error-management/
http://dx.doi.org/10.1001/jamaophthalmol.2017.0641
http://dx.doi.org/10.1080/09286586.2020.1851728
http://dx.doi.org/10.1016/j.ophtha.2010.10.003
http://dx.doi.org/10.1136/bmj.d4767
http://dx.doi.org/10.1371/journal.pone.0088857
http://dx.doi.org/10.1016/j.ophtha.2019.08.002
http://dx.doi.org/10.1001/jamaophthalmol.2023.3508
http://dx.doi.org/10.1038/s41591-023-02291-x
http://dx.doi.org/10.1371/journal.pone.0212733
http://dx.doi.org/10.1111/j.1365-2788.2009.01205.x
https://www.perkins.org/cvi-now/
https://www.perkins.org/cvi-now/
http://dx.doi.org/10.1007/s00405-008-0821-7
http://dx.doi.org/10.1097/01.mao.0000185150.69704.18
http://dx.doi.org/10.22599/bioj.260
http://dx.doi.org/10.1177/2473974X20923580
http://dx.doi.org/10.3389/fpubh.2023.1119851
https://www.who.int/publications/i/item/9789240041363
https://www.who.int/publications/i/item/9789240041363
http://dx.doi.org/10.2147/RMHP.S297265
http://dx.doi.org/10.1093/heapro/dax065
http://dx.doi.org/10.4103/jehp.jehp_67_17
http://dx.doi.org/10.1080/09286586.2020.1800754
http://dx.doi.org/10.1377/hlthaff.2015.1007
http://dx.doi.org/10.1016/j.jaapos.2022.04.009
http://dx.doi.org/10.1016/j.ajo.2015.11.026
http://dx.doi.org/10.1016/j.ajo.2016.09.010
http://dx.doi.org/10.1016/j.jaapos.2021.07.013
http://dx.doi.org/10.1016/s1091-8531(98)90038-6
http://dx.doi.org/10.1001/archopht.123.4.437
http://dx.doi.org/10.1001/archopht.123.4.437
http://dx.doi.org/10.1016/j.jaapos.2015.10.018
http://dx.doi.org/10.1186/s12913-022-08350-2
http://dx.doi.org/10.1016/S2214-109X(18)30244-4
http://dx.doi.org/10.1016/S2214-109X(18)30244-4
http://dx.doi.org/10.1186/s13063-019-3615-x
http://dx.doi.org/10.1136/bjo-2022-321752
http://dx.doi.org/10.1136/bjo-2022-321752
http://dx.doi.org/10.1001/jamaophthalmol.2015.3513
http://dx.doi.org/10.1016/S2352-4642(18)30318-3
http://dx.doi.org/10.3760/cma.j.cn112142-20220824-00419
https://www.ndcpa.gov.cn/jbkzzx/c100008/common/content/content_1764617954927783936.html
https://www.ndcpa.gov.cn/jbkzzx/c100008/common/content/content_1764617954927783936.html
https://www.chinadaily.com.cn/a/202403/14/WS65f2a7f1a31082fc043bcaa5.html
http://dx.doi.org/10.1111/cxo.12689
http://dx.doi.org/10.1111/opo.12806
http://dx.doi.org/10.4103/ijo.IJO_2949_21
https://www.who.int/initiatives/specs-2030
https://www.who.int/initiatives/specs-2030
http://dx.doi.org/10.4102/aveh.v82i1.850
http://dx.doi.org/10.1080/09273972.2023.2268128
http://dx.doi.org/10.1016/j.jcjo.2019.07.011
https://pubmed.ncbi.nlm.nih.gov/26182821
http://dx.doi.org/10.1136/bmjopen-2017-021277
http://dx.doi.org/10.1177/0145482X9809201102
http://bjo.bmj.com/

	Current status of school vision screening—rationale, models, impact and challenges: a review
	Abstract
	Introduction: rationale for school-based vision screening
	What conditions should be targeted in school vision screening?
	Myopia prevention and control efforts
	Implementation questions in school vision screening
	School-based delivery of refractive services versus referral
	Role of teachers and non-specialist cadres in screening
	Free provision versus sale of glasses
	Alternatives like self-refraction and ready-made glasses

	Other issues related to school vision screening
	Inclusive education and needs of children with multiple impairments
	Communication to improve uptake of school vision ﻿﻿programmes﻿﻿

	What is the current level of access to refractive services among children in schools globally?
	What is needed to improve this?
	References


