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Abstract

Background: As eye disease before age 5 years is common, some form of vi-
sion screening should be performed on children prior to attending primary 
school. However, the lack of consistent national recommendations creates 
confusion for patients, eye care professionals and governments alike.

Methods: The objective of this document is to provide guidance on the recom-
mended timing, intervals and types of ocular assessments for healthy children 
aged 0 to 5 years. A literature search yielded 403 articles. A multidisciplinary 
expert committee (comprising two optometrists, a comprehensive ophthal-
mologist, a pediatric ophthalmologist, a family physician and a pediatrician) 
independently determined those articles deemed to be key to the clinical ques-
tion. Articles that were gradable [n=16] were then submitted for independent 
critical appraisal by an external review group, which provided a GRADE pro-
file	of	the	reviewed	articles	to	use	for	assigning	a	grade	of	evidence.

Recommendations: In addition to routine screening by a primary health care 
professional, a comprehensive eye examination by an individual with the ex-
pertise to detect risk factors for amblyopia – such as an ophthalmologist or op-
tometrist	–	is	required	in	early	childhood.	The	findings	support	the	importance	
of early detection of amblyopia prior to 36 months and no later than 48 months 
of age via screening with at least 1 comprehensive eye exam prior to age 5 years.

Conclusions: Vision screening performed by primary healthcare providers 
during routine well-baby/child visits and scheduled vaccinations is an essen-
tial part of the detection of ocular disease. However, this early detection po-
tential is limited and a full oculovisual assessment is also recommended prior 
to the child entering the school system. If amblyopia, strabismus or other eye 
pathology is detected or suspected that is beyond the scope of the eye care 
professional examining the patient, a referral to the appropriate specialist 
can be made, allowing treatment to be initiated in a timely fashion.
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INTRODUCTION
Vision screening and comprehensive eye examinations are recommended throughout life as a method of uncover-
ing treatable asymptomatic ocular disease that may otherwise go undetected.1-5 As eye disease before age 5 years is 
common, family medicine, pediatric medicine, optometry and ophthalmology have long advised that some form of 
vision screening should be performed on children prior to attending primary school (Table 1).1,3-9 In addition to vari-
ous recommendations from national organizations, vision screening recommendations also vary across provinces, 
and within provinces by county or even by school board district. The Canadian Ophthalmological Society (COS) and 
the Canadian Association of Optometrists (CAO) recognized that the lack of consistent national recommendations 
from ophthalmologists and optometrists regarding screening and comprehensive eye examination intervals was 
creating confusion for patients, eye care professionals and governments alike. It was further recognized eye care 
guidelines should include input from the other key healthcare professionals involved in primary health surveillance 
for children, namely pediatricians and family physicians. COS and CAO thus invited the College of Family Physicians 
of Canada (CFPC) and the Canadian Paediatric Society (CPS) to each appoint a representative to an interdisci-
plinary guideline expert committee to develop recommendations based on evidence and the clinical expertise and 
practice realities of all representatives.

Ideally,	guidelines	are	flexible	tools	that	are	based	on	the	best	available	scientific	evidence	and	clinical	informa-
tion;	they	also	reflect	the	consensus	of	professionals	in	the	field	and	allow	healthcare	professionals	to	use	their	
individual judgment in managing their patients.10 Guidelines are not intended to provide a “cookbook” approach 
to medicine or healthcare or to be a replacement for clinical judgment;11 rather, they are intended to inform pat-
terns of practice. These guidelines should be considered in this context. Adherence to these guidelines will not 
necessarily	produce	successful	outcomes	in	every	case.	Furthermore,	these	guidelines	are	not	intended	to	define	
or serve as a legal standard of medical care12 and should therefore not be used as a legal resource, as their general 
nature cannot provide individualized guidance for all patients in all circumstances.11 Standards of medical care 
are	specific	to	all	the	facts	or	circumstances	involved	in	an	individual	case	and	can	be	subject	to	change	as	sci-
entific	knowledge	and	technology	advance,	and	practice	patterns	evolve.	Indeed,	healthcare	professionals	must	
consider	 the	 needs,	 preferences,	 values,	 and	financial	 and	 personal	 circumstances	 of	 individual	 patients,	 and	
work within the realities of their healthcare setting.

The objective of this document is to provide guidance on the recommended timing, intervals and types of ocular 
assessments for healthy children aged 0 to 5 years (e.g. not premature, without chronic systemic disease [e.g. dia-
betes], without hearing loss or neurodevelopmental disorders.) The intended audience is any Canadian healthcare 
professional who refers or sees infants and children for an eye examination (i.e. pediatricians, family physicians, 
primary care providers, ophthalmologists and optometrists, nurses and nurse practitioners). The recommended in-
tervals of examination will also be of interest to the general public and policy makers. It is acknowledged that there 
are	inequities	in	human,	financial	and	healthcare	resources	in	different	regions	of	the	country	and	that	these	factors	
may affect healthcare professionals’ and patients’ options and decisions. To this extent, these guidelines could be 
used for advocacy for basic eye care for the pediatric population in underserved areas.

METHODS
These guidelines were systematically developed and based on a thorough consideration of the medical literature 
and clinical experience of the interdisciplinary healthcare professionals on the Expert Committee. Where possible, 
the content of this document was developed in accordance with the Canadian Medical Association Handbook on 
Clinical Practice Guidelines11	and	the	criteria	specified	in	the	6	domains	of	the	Appraisal of Guidelines Research and 
Evaluation II (AGREE II) Instrument.13,14 These domains cover the following dimensions of guidelines: scope and 
purpose, stakeholder involvement, rigor of development, clarity and presentation, applicability and editorial in-
dependence. In addition, the guideline development checklist by Schünemann and colleagues was consulted and 
applied where applicable.15

The key clinical question for this guideline was, “What are the optimal times and intervals when children aged 0 to 5 
years should undergo ocular assessment in order to promote optimal eye health?” To answer this question, searches 
of PubMed/Medline (1995 through April 2018) were performed by a medical librarian, using appropriate controlled 
vocabulary and keywords (“amblyopia, refractive error, vision screening, strabismus” combined with variations of the 
term “comprehensive eye examination”). These searches were further supported by sampling searches of EMBASE, 
Web of Science and the Cochrane Library. The searches were limited to children and infants 0 to 5 years old and 
published in peer-reviewed journals written in English or French. All studies were included in the search for well-
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conducted clinical trials and observational studies; studies of amblyopia, amblyogenic risk factors and refractive er-
ror; studies performed in primary care and population-based settings; studies of screening tests typically available in 
primary	care	settings	(e.g.	visual	acuity	tests,	red	reflex	and	cover	test)	or	examination	techniques	used	by	optometrists	
and ophthalmologists (e.g. retinoscopy, etc.); and studies with the following outcomes: improved visual acuity, re-
duced amblyopia, improved school performance and quality of life. Results were not restricted to systematic reviews, 
randomized controlled trials/controlled clinical trials, and observational studies. Searches were updated on a regular 
basis and the bibliographies of included studies were checked for further references to relevant studies and papers. 
(Search strategies are available in Appendix 1). (Inclusion and exclusion criteria are available in Appendix 2.)

 The literature search yielded 403 articles. Committee members were asked to review article abstracts and indepen-
dently indicate articles deemed to be key to the clinical question. All articles that were selected by a majority of the 
committee (≥4/6 members) as “key” were then reviewed by the co-chairs. Those articles that were gradable [n=16] 
were then submitted for independent critical appraisal. Other articles that provided context and data regarding the 
clinical question are cited in the text of this document, but were not used to support recommendations.

Full manuscripts of the abstracts selected by the Expert Committee were examined by an external review group. 
This group critically appraised each article and reported back to the Expert Committee. Their evaluation in-
cluded study design and purpose, directness to the study research question, methodological quality, interven-
tions/outcomes of interest and assessment of potential study biases. They also provided a GRADE16	profile	of	the	
reviewed articles to use for assigning a grade of evidence. The assigned grade for each study was based on criteria 
for assigning grade of evidence17 (Appendix 3) from the GRADE Working Group. Range for the quality of evidence 
is from very low to high. Upon consultation with the critical appraisers, it was agreed that all observational stud-
ies would receive the same initial ranking of low as stated in Appendix 3. Articles with high directness to the 
review question were used to develop the recommendations. The quality of the supporting evidence was used to 
determine the grade for the recommendations (Appendix 4).18,19 The Expert Committee met in person to review 
the critically appraised articles and to formulate and grade the recommendations. According to predetermined 
terms of reference, consensus was required with respect to the wording and grading of each recommendation. 
The key evidence from the 15 articles that were critically appraised is summarized in Appendix 5. (One article, 
a qualitative systematic review20 is not included in Appendix 5, as it did not provide independent evidence.) The 
recommendations in this guideline are meant to reinforce and complement standards of practice currently rec-
ommended by CFCP and CPS (Table 1). 

The	final	guideline	document	was	approved	by	the	relevant	governing	bodies	of	the	Canadian	Ophthalmological	
Society, the Canadian Association of Paediatric Ophthalmology and Strabismus, and the Canadian Association of 
Optometrists.

NATURAL HISTORY OF REFRACTIVE ERROR , AMBLYOPIA , AND STRABISMUS
Visual	impairment	can	affect	1	to	7%	of	children,	depending	on	the	definition.21,22 Some studies report an even higher 
prevalence of vision disorders in childhood.23 The most frequent and easily corrected ocular problems, by far, are 
refractive errors.24-26 Refractive errors resulting in anisometropia are the most common risk factor for amblyopia.

Refractive error
Refractive error is a defect in the ability of the eye to focus on an image accurately. Uncorrected refractive errors 
may be responsible for as much as 69% of childhood visual impairment.27 Refractive errors result in decreased vi-
sion because the image of regard is not focused on the retina. If the axial length of the eye is too short, hyperopia 
results, whereas if the axial length of the eye is too long, myopia results. If the refracting power of the eye is different 
in one meridian compared with another, astigmatism results. Depending on the degree of refractive error and the 
age of the child, uncorrected refractive errors could be potentially amblyogenic.6

Amblyopia
Amblyopia	 is	defined	as	decreased	vision,	not	correctable	by	glasses,	 in	an	otherwise	healthy	eye.	Prevalence	 in	
childhood	is	estimated	to	range	from	1	to	3%,	depending	on	the	definition,	and	is	the	leading	cause	of	monocular	
vision loss between age 20 and 70 years.28-33 Risk factors include prematurity, neurological disorders, genetic syn-
dromes and positive family history.6,22 A diagnosis of amblyopia is made when there is a 2-line difference in best-
corrected vision between eyes. Bilateral amblyopia is considered vision worse than 20/40 in the better seeing eye 
at ≥4 years of age, or worse than 20/50 at ≤3 years of age.6,33 The	opposite	eye	can	have	subtle	deficits.34,35 Amblyopia 
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is caused by visual deprivation in the amblyopic eye in the ocular developmental period – generally accepted to be 
until the age of 10 years, although some studies suggest later – leading to structural abnormalities in the brain.36 

(Newer studies have challenged the concept of a complete loss of plasticity in the adult brain,37,38 suggesting that 
vision can be improved after the end of the conventional critical ocular development period;39-43 however, early 
intervention may still result in better vision outcomes.44) Amblyopia can result from anisometropia, strabismus or 
from deprivation due to an obstruction of the visual axis (e.g. media opacity, obstruction from lid). The remainder of 
the eye and visual pathway is normal. Approximately 40% of amblyopes have anisometropia, 40% have strabismus 
and 20% have a combined mechanism. A small proportion have obstruction of the visual axis.45 Anisometropia is an 
unequal refractive error in each eye, resulting in relative optical defocus. Hyperopic (far-sighted) anisometropia is 
particularly amblyogenic. High isometropia (equal, but high refractive error) can be amblyogenic in bilateral cas-
es.46 A recent pooled report from 2 of the largest population-based pediatric eye disease studies provides estimates 
of risk of amblyopia with various levels of refractive error and types of strabismus.21

Amblyopia is the second most treatable ocular disease (after refractive error), if detected and treated early.44,47-50 

Overall	the	benefits	of	screening	and	treatment	where	disease	is	uncovered	outweigh	any	harm	and	cost.20,51-53 In-
deed, treating amblyopia has been shown to be one of the most cost-effective medical procedures in the world.54,55 
Untreated	or	insufficiently	treated	amblyopia	may	result	in	life-long	impairment	in	visual	function	and	quality	of	
life. Treatment fails in more than 20% of cases,45 and amblyopia can recur after treatment in as many as 25% of 
cases.56,57 Earlier diagnosis may mean more successful treatment.

Strabismus
Strabismus results when the eyes are not aligned. It deprives the visual cortex of simultaneous input from cor-
responding retinal areas, leading to rivalry and suppression of the input from the non-dominant eye. The result is 
amblyopia in as many as 50% of cases of strabismus.58,59 Treatment of strabismic amblyopia consists of penalizing 
the “good” eye, although there are newer behavioural therapies – including dichoptic training and perceptual learn-
ing60,61 – that hold some promise. 

VISION SURVEILL ANCE IN PRIMARY CARE
Family physicians, general pediatricians and other primary care practitioners in Canada use the Rourke Baby 
Record8 or the ABCDaire9 (in Quebec) to guide their routine health surveillance and examinations of infants 
and	children.	Both	are	based	on	best	evidence	and	consensus	by	experts.	Specific	elements	of	the	eye	exam	are	
found in Table 1. The recommendations in this guideline document are meant to reinforce and complement these 
standards of practice.

Screening
A summary of Canadian vision screening recommendations is shown in Tables 1 and 2,1-9,62 and highlights the 
fact that Canadian healthcare professionals are confronted with inconsistent recommendations. A 2013 survey 
assessed adherence of family physicians and pediatricians in Ontario to the vision screening guidelines for 
children as recommended by the CPS and the Rourke Baby Record. From a total of 3000 mailed surveys, 719 
completed surveys were included in the analysis (23.5% response rate). Vision screening at every well child 
visit was reported to be performed by 65% of family physicians/general practitioners and 52% of general pe-
diatricians. Red reflex was reported to be checked by 94% of physicians in children <3 years of age, but only 
by 25% for children >3 years of age. Thirty-seven percent of all physicians reported never performing a visual 
acuity test in any age group.63 

In the context of eye care, screening consists of the summary assessment of visual function and ocular anatomy. 
Screening is not meant to be diagnostic; suspicious or positive results are referred to the appropriate professional 
for diagnosis and treatment.64 Basic vision screening performed at the well-baby visit by a family physician or pe-
diatrician can identify treatable vision issues at an early stage.3 In low-risk, asymptomatic children, vision screen-
ing in preschool-aged children is aimed at early disease detection for more prevalent conditions such as amblyo-
pia, strabismus and uncorrected refractive error, as well as for rarer conditions diseases such as retinoblastoma 
and congenital cataracts.3,62,65 These screening procedures may be performed by pediatricians, family physicians 
or other primary care providers during well-baby/child visits.64,66 Screening for amblyopia involves screening for 
risk factors, as they can be diagnosed before amblyopia itself (i.e. before formal vision can be checked). Screening 
involves checking for refractive error, strabismus and obstructions to the visual axis. Procedures used to screen 
for strabismus and amblyopia may include visual acuity testing and the cover/uncover test, while procedures for 
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screening	for	retinoblastoma	and	congenital	cataracts	may	include	red	reflex	and	fundus	testing.3,62 Techniques 
for these procedures can be found in the literature.3,62,65,67 Patients with a positive screening test should be re-
ferred to an eye care professional for further evaluation.

Simple	screening	(i.e.	a	family	history	of	vision	problems	and	any	baby	concerns,	as	well	as	red	reflex	test,	observa-
tion	of	eye	movement,	lids	and	pupils)	is	quick	and	easy	to	perform,	but	lacks	sensitivity	and	specificity.20,51 More 
rigorous	testing	is	time-consuming	and	resource-intensive,	but	provides	better	sensitivity	and	specificity.20,51-53 Un-
corrected	refractive	error	is	the	most	common	finding	and	simplest	to	correct,	but	is	not	easily	identified	by	simple	
screening.24-26 Amblyopia, which affects 2 to 4% of the population, can by suspected with basic screening, but re-
quires a full assessment prior to proceeding with treatment.47,53 Although not conclusive, it would appear that the 
earlier	treatment	is	initiated	the	better	the	final	outcome.44,47-50

Comprehensive Eye Examinations
Comprehensive eye exams performed by an optometrist or ophthalmologist allow for a fuller assessment that ad-
dresses both amblyogenic and nonamblyogenic, yet treatable, ocular disease.1,3 This includes, but is not limited to, 
refractive errors, subtle strabismus, lid and lacrimal disease, and retinal pathology.1,2,20,51-53,66 These examinations 
are meant to be diagnostic and lead to the management of eye conditions including, but not limited to, amblyopia, 
strabismus and uncorrected refractive error.1,2,6,66 The main components of a comprehensive eye exam consist of 
the assessment of refractive status, visual acuity, strabismus/binocular vision/ocular motility and ocular anatomy 
(external and internal).1,2,6,62, 66

Examination techniques for strabismus and amblyopia in the pediatric population (ages 0 to 5 years) may in-
clude:	fixation	assessment;	 visual	 acuity;	 cover/uncover	 tests;	 red	 reflex	 (Bruckner	method);	 corneal	 light	 re-
flexes	(Hirschberg	reflex);	sensory	fusion	(red	filter/Worth	4-dot,	etc.);	stereopsis	 testing;	and	ocular	motility	
testing. Examination techniques for refraction assessment may include: retinoscopy (static or dynamic); manifest 
(subjective) refraction; and autorefraction (not generally used in this age group). Cycloplegic agents (eye drops 
that inhibit accommodation temporarily) should be used in conjunction with these techniques. Supplemental 
examination	techniques	include	pupillary	testing,	visual	field	testing,	intraocular	pressure,	colour	vision	testing,	
funduscopy and slit lamp or external ocular health assessment.1,6,62,66

REVIEW OF THE EVIDENCE AND RATIONALE FOR RECOMMENDATIONS
The	primary	goal	of	the	literature	review	was	to	find	studies	that	assessed	the	impact,	if	any,	of	vision	screening	
on	the	prevalence	of	amblyopia	in	childhood.	Of	the	15	key	articles	included	in	the	summary	of	findings	(Appendix	
5),	11	provided	evidence	related	to	our	study	question	and	recommendations.	Performance	(quality	or	efficacy)	of	
screening tests by family physicians, pediatricians, orthoptists, optometrists or ophthalmologists was not explored 
specifically.

No masked randomized clinical trial has evaluated the effectiveness of vision screening in children aged 0 to 5 
years; however, prospective cohort studies have provided consistent and strong evidence that vision screening 
from 8 to 48 months reduces the prevalence of amblyopia at 7 to 8 years. Four studies from 3 countries (Israel, 
England and the Netherlands) were directly related to our main research question and were rated as moderate 
in overall quality. The Israeli study,44 was a prospective cohort trial in Haifa that included 808 children who 
were screened between 1 and 2.5 years of age with a follow-up exam completed at 8 years of age (screening in-
cluded Hirschberg test [i.e., corneal light reflex test], cover test and retinoscopy without cyclopegia). The chil-
dren were screened by members of the Bnai-Zion Ophthalmology Department for amblyopia and amblyogenic 
risk factors. Children (n=782) in a comparable population, but without early screening, were also examined at 
8 years of age. Amblyopia was 2.6 times more likely to be present in the cohort that was not screened (2.6% vs. 
1.0%, respectively, p=0.0098). Children who were not screened also had more severe amblyopia (1.7% vs. 0.1% 
in screened children, p=0.00026).

Two studies in England from the Avon Longitudinal Study of Parents and Children (ALSPAC), also rated as 
moderate in quality, explored early screening and the prevalence of amblyopia.48,49 A randomized trial nested 
in a prospective cohort compared children who received multiple orthoptic screenings from 8 to 37 months of 
age (intensive group, n=2029) to children who received only one screening at 37 months of age (control group, 
n=1490). Amblyopia was less prevalent at 7.5 years of age in the intensive group (1.45% vs. 2.66% in the control 
group, p=0.06). A major concern regarding this study is that only 54% of the initial intensive group and 55% of 
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the control group were assessed at the 7.5-year exam.49 The second study, an observational trial nested in the 
prospective cohort, examined the impact of orthoptic screening offered at ages 4 to 5 years versus no screening.48 
The prevalence of amblyopia at 7.5 years was 45% lower in children who received preschool screening than in 
those who did not (1.1% vs. 2.0%, respectively; p=0.052). The power of this study was too low to show statistically 
significant	 results	 regarding	 the	prevalence	of	 amblyopia	when	 the	data	were	adjusted	 for	 several	potentially	
confounding factors related to amblyopia. 

Studies from the Netherlands also explored early and multiple vision screenings in a single birth cohort. Children 
born in Rotterdam between September 1996 and May 1997 were followed to the age of 7 years. One study, evalu-
ated as moderate in overall quality, examined the effect of multiple screenings from ages 1 to 72 months (2964 
of the original Rotterdam Amblyopia Screening Effectiveness Study [RAMSES] cohort) on the prevalence of am-
blyopia at 7 years. There was a 3.4% prevalence of amblyopia at 7 years and a dose-response effect with children 
who attended more screenings having lower rates of amblyopia.47 Another report on this same cohort stated that 
preschool screening from age 3 years contributed most to amblyopia detection.51 The authors also reported that 
refractive error was the most common cause of amblyopia. Neither of these studies included a control group of 
children who were not screened. 

The above studies, from different countries and employing a variety of screening tests at different ages, all reported 
similar	findings:	lower	prevalence	of	amblyopia	by	age	7	to	8	years	in	screened	versus	unscreened	children	and	with	
multiple screenings versus single screenings. 

Ascertaining	evidence	from	published	studies	regarding	the	best	age	at	which	to	screen	children	was	more	difficult.	
Additional studies that explored the importance of age at the time of screening were found, but all were evaluated 
as low in overall study quality. One article from the Netherlands did not show a difference in rate of referral to oph-
thalmologists or in prevalence of amblyopia between a screened versus an unscreened cohort at the age of 6 to 9 
months.68	This	finding	may	have	reflected	a	problem	with	the	tests	or	screeners	used,	rather	than	the	age	of	children.	
Referrals in both groups were based primarily on observed strabismus, and 25 to 50% of the screeners were found 
to have inadequately performed the screening tests. 

The impact of early referral for treatment on visual acuity outcomes and prevalence of amblyopia was explored in 
2 other prospective studies that were evaluated as low in overall study quality. A study of children referred dur-
ing a screening program in Alaska found that children referred for treatment before 2 years of age had a greater 
chance of achieving a visual acuity of 6/12; however, this study’s results were vulnerable to bias since <25% of 
potential	participants	were	included	in	the	final	outcome	assessment.50 Atkinson and colleagues reported on 2 
Cambridge Infant Screening Programs with a focus on children with hyperopia.53	The	first	program	screened	
3166 children (born from 1981 to 1983) at 7 to 8 months of age with a follow-up between 1 and 3 years of age and 
visual acuity testing at 4 years of age. The second program screened 5142 children (born from 1992 to 1994) at 
8 months of age and then administered up to 11 follow-up visits by 7 years of age. Both programs reported a de-
creased prevalence of amblyopia in hyperopic children with early spectacle wear when evaluated at 4 years of age 
and 7 years of age, compared with hyperopic children who did not wear spectacles.53

Of the 3 cross-sectional studies that were evaluated, all received low or very low overall study quality ratings due 
to concerns about potential selection bias.31,26,69 The studies evaluated as low in overall study quality were from the 
United States. One study from Tennessee with 5548 children aged 1 to 6 years found a very high prevalence of am-
blyopia in children with anisometropia (454/724 or 62.7%).69 Donahue also reported that by age 3, nearly two-thirds 
of children with >1.0 diopter anisometropia had amblyopia, and the prevalence of amblyopia increased with age 
among anisometropic children. The Vision in Preschoolers Study found a high prevalence of unilateral amblyopia 
(296/3869 or 7.7%) in children aged 3 to 5 years in Head Start programs.26 In this group, the increased risk of am-
blyopia	was	independently	associated	with	the	presence	of	strabismus	and	significant	refractive	errors	(e.g.	myopia,	
hyperopia, astigmatism and anisometropia). 

A cross-sectional study from Australia was rated as very low in overall study quality, as a large number of children 
were excluded from the study due to low visual acuity testability.31 This study, part of the Sydney Paediatric Eye 
Study, recruited 2461 children between the ages of 6 and 72 months, but results were reported for only 1422 of them. 
The	prevalence	of	amblyopia	was	found	to	be	27/1422	(1.9%)	and	was	significantly	associated	with	hyperopia,	astig-
matism, anisometropia and strabismus.31 
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In summary, there is very strong evidence from well-conducted prospective studies that cohorts of children 
screened at an early age will have a lower prevalence and severity of amblyopia at age 7 to 8 years, compared 
with unscreened cohorts.44,47-49,51 The age at which the screenings in these studies took place varied, but it is 
known from other studies that the earlier the detection and treatment of potential risk factors for amblyopia 
the better the visual outcomes.50,53 Risk factors that must be detected include refractive errors, anisometropia 
and strabismus.26,31,69

Based on this review, the Expert Committee concluded that, in addition to routine screening by a primary health 
care professional, a comprehensive eye examination by an individual with the expertise to detect risk factors for 
amblyopia – such as an ophthalmologist or optometrist – is recommended in early childhood. Overall,	the	findings	
support the importance of early detection of amblyopia prior to 36 months and no later than 48 months of age via 
screening with at least 1 comprehensive eye exam before age 5 years.

RECOMMENDATIONS

•	 Routine	age-appropriate	screening	as	recommended	by	Rourke	and	ABCDaire	(red	reflex	test,	cover/
uncover test, and visual acuity) of infants and children by a primary healthcare provider or pediatrician 
should continue.8,9

•	 If	an	infant	or	child	is	identified	with	an	abnormality,	they	should	be	referred	to	the	appropriate	eye	care	
professional.

• In addition to age-appropriate screening, children aged 0 to 5 years should undergo ocular assessment  
by an individual with the expertise to detect risk factors for amblyopia. [1B44,47-49]

• Ideally, the ocular assessment should occur by age 3 years. [1B44,47-49]
• The ocular assessment should include refraction and ocular motility evaluation. [1B44,47-49]

LIMITATIONS
The main limitation to the implementation of this guideline may be access and the increased resources required 
to sustain such a screening process. Further efforts should thus focus on advocating that children have access to 
oculovisual assessments that detect treatable eye conditions. 

CONCLUSIONS
Vision screening performed by primary healthcare providers during routine well-baby/child visits and scheduled 
vaccinations have been – and will continue to be – an essential part of the detection of ocular disease. Obtaining 
an	appropriate	history	while	performing	an	assessment	of	the	red	reflex	and	examination	of	the	external	adenexa	
provides an opportunity for the early detection of not only amblyogenic pathology, but also other potentially vision-
threatening (e.g. cataracts, glaucoma) and life-threatening diseases (e.g. retinoblastoma). However, this early detec-
tion potential is limited and a full oculovisual assessment is also recommended prior to the child entering the school 
system. Although comprehensive eye exams are possible from birth by certain eye care professionals by adapting 
techniques, by age 3 it is expected that the child may be able to cooperate in a complete oculovisual assessment. This 
would include visual acuity testing, ocular motility evaluation, slit lamp exam, dilated fundus exam and cycloplegic 
refraction. If amblyopia, strabismus or other eye pathology is detected or suspected that is beyond the scope of the 
eye care professional examining the patient, a referral to the appropriate specialist can be made, allowing treatment 
to be initiated in a timely fashion. l
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Table 1: Current Canadian recommendations for vision screening in children

Organization COS CAO CFPC CPS 

Key 
recommendations

NA Infants and toddlers should 
undergo	their	first	eye	
examination between the 
ages of 6 and 9 months; 
preschool children should 
undergo at least 1 eye 
examination between the 
ages of 2 and 5 years.1

Check	red	reflex	for	
serious ocular diseases 
such as retinoblastoma and 
cataracts.
Corneal	light	reflex/cover–
uncover test and inquiry for 
strabismus.
Check visual acuity at age 3 
to 5 years.8,9

Check	red	reflex	for	
serious ocular diseases 
such as retinoblastoma and 
cataracts.
Corneal	light	reflex/cover–
uncover test & inquiry for 
strabismus
Check visual acuity at age  
3 to 5 years.
Routine comprehensive 
professional eye 
examinations of healthy 
children with no risk factors 
have	no	proven	benefit.3

CAO = Canadian Association of Optometrists, CFPC = College of Family Physicians of Canada, COS = Canadian 
Ophthalmological Society, CPS = Canadian Paediatric Society

Table 2: Current published vision screening guidelines*

Guideline 0–3 
months

3–6 
months

6–9 
months 3 years 2–5 

years
6–19 
years

20–39 
years

40–64 
years

56–65 
years

>65 
years

AAP 
200362 Screen Screen NA

AAPOS 
20126,7 Screen

Every 
1 to 2 
years

NA

CADTH 
20074

Preschool vision screening programs 
varied from province to province, from 
public health nurse to full optometric 
exam; none shown to be superior.

Screen NA

CAO 20121 Eye 
exam

Eye 
exam

Annually
Every 
2 to 3 
years

Every 2 
years

Every 2 
years

Annually

COS 20072 NA
At least 
every 10 
years

At least 
every 5 
years

At least 
every 3 
years

At least 
every 2 
years

CPS 20093 Screen Screen Screen Screen
NA

USPSTF 
20175 Screen Screen NA

* Please see original documents for full details. This table is intended to highlight the differences in scope and recom-
mendations of various guidelines, and is not intended to summarize completely each document. 
AAP = American Academy of Pediatrics, AAPOS = American Association for Pediatric Ophthalmology and Strabismus, 
CADTH = Canadian Agency for Drugs and Technology in Health, CAO = Canadian Association of Optometrists,  
COS = Canadian Ophthalmological Society, CPS = Canadian Paediatric Society, NA = These guidelines did not address 
these age groups, USPSTF = United States Preventive Services Task Force
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APPENDIX 1: Medline and Embase Search

Index test: (1) 
Vision Tests[Mesh:noexp] OR Diagnostic Techniques, Ophthalmological[MAJR:noexp] OR ((Refraction, Ocular[MAJR] OR 
Visual Acuity[MAJR]) AND (exam*[tw] OR test[tw] OR tests[tw] OR assessment*[tw]))
Index screening: (2) 
Vision Screening[Mesh] OR ((screening[tw] OR Mass Screening[Mesh]) AND (eye[tw] OR vision[tw] OR ocular[tw] OR 
visual[tw] OR ophthalmic[tw]))
Target condition: (3) 
Amblyopia[Mesh] OR amblyopia[tw] OR Strabismus[Mesh] OR strabismus[tw] OR Refractive Errors[Mesh] OR refractive-
error*[tw] OR refractive-disorder*[tw] OR lazy-eye*[tw] OR squint[tw] OR cross-eye*[tw] OR astigmatism[tw] OR 
presbyopia[tw] OR myopia[tw] OR hyperopia[tw] OR anisometropia[tw] OR ocular-alignment[tw] OR Vision Disorders/
diagnosis[MAJR:noexp] OR Eye Diseases/diagnosis[MAJR:noexp]
Context applicable keywords: (4) 
Evidence-Based Practice[Mesh] OR evidence-based[tw] OR Early Diagnosis[Mesh:noexp] OR early-diagnosis[tw] OR early-
diagnostic[tw] OR undetected[tw] OR uncorrected[tw] OR visual-impairment[tw] OR “Referral and Consultation”[Mesh] 
OR Early Medical Intervention[Mesh] OR Risk Factors[Mesh] OR Age of Onset[Mesh] OR Time Factors[Mesh] OR 
Advisory Committees[Mesh] OR guideline[pt] OR practice-guideline[pt] OR “Consensus Development Conference”[pt] OR 
guideline*[tw] OR consensus[tw] OR recommendation*[tw] OR Ophthalmology[Mesh:noexp] OR Optometry[Mesh:noexp] 
OR optometrist*[tw] OR ophthalmologist*[tw] OR pediatrician[tw] OR paediatrician[tw] OR Primary Health Care[Mesh] 
OR ((comprehensive[tw] OR routine[tw] OR periodic[tw] OR population-based[tw] OR whole-population[tw] OR 
universal[tw] OR gold-standard[tw] OR Asymptomatic Diseases[Mesh] OR asymptomatic[tw] OR schedule[tw]) AND 
(eye[tw] OR vision[tw] OR ocular[tw] OR visual[tw] OR ophthalmic[tw]))
Target age group: (5) 
Child, Preschool[Mesh] OR Infant[Mesh] OR preschool[tw] OR pre-school[tw] OR kindergarten[tw] OR kindergarden[tw] 
OR Pediatrics[Mesh] OR pediatric*[tw] OR paediatric*[tw] OR children[tw]
Limits: (6)
(English[lang] OR French[lang]) AND (“1995/01/01”[PDAT] : “3000/12/31”[PDAT])
Final Medline search
(1 OR 2) AND (3 OR 4) AND 5 AND 6
The Embase Search was the same as the Medline search, but without the Mesh terms and excluding Medline records.

APPENDIX 2: Literature search strategy: Inclusion and exclusion criteria

Inclusion criteria: Studies of children with interventions completed from 0 to 5 years of age; well-conducted 
clinical trials and observational studies; studies of amblyopia, amblyogenic risk factors, and refractive error; re-
search articles published in peer-reviewed journals written in English or French; studies performed in primary 
care and population-based settings; studies of screening tests typically available in primary care settings (e.g. 
visual	acuity	tests,	red	reflex,	and	cover	test)	or	examination	techniques	used	by	optometrists	and	ophthalmol-
ogists (e.g. retinoscopy, etc.); studies with the following outcomes: improved visual acuity, reduced amblyopia, 
improved school performance, and quality of life.

Exclusion criteria: Studies in children aged ≥6 years; articles on ocular complications of other diseases (e.g.  
diabetes); articles on subsets of patients with known ocular diseases (e.g. diabetes, glaucoma, retinopathy of 
prematurity, age-related macular degeneration); articles not focused on visual outcomes; articles evaluating the 
utility or cost-effectiveness of a particular screening digital or instrument-based tool (e.g. teleophthalmology, 
hand-held screening devices, digital screening devices, Retinomax autorefractor); articles evaluating screening 
programs (e.g. school-based, long-term care institution-based); articles addressing treatment or patient adher-
ence	to	treatment;	articles	from	countries	with	a	significantly	different	ethnic	composition	and/or	healthcare	
system than Canada’s; articles describing existing programs; articles describing jurisdictional policies; opinion 
pieces or editorials; chart reviews; articles in languages other than French or English; articles on vision loss 
prevention; articles directed toward school nurses or orthoptists; policy papers; articles on healthcare resource 
or manpower issues; articles on uptake of guideline recommendations; articles on focus group or survey data; 
and articles considered to be outdated.
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APPENDIX 3: Criteria for assigning grade of evidence (based on GRADE guidelines)17

Types of evidence
• Randomized trial = high
• Observational study = low
• Any other evidence = very low

Decrease* grade if…

• Serious or very serious limitation to study quality
• Important inconsistency
• Some or major uncertainty about directness
• Imprecise or sparse data
• High probability of reporting bias

Increase grade if…

•	 Strong	evidence	of	association	–	significant	relative	risk	of	>2	(<0.5)	based	on	consistent	evidence	
from two or more observational studies, with no plausible confounders (+1)

•	 Very	strong	evidence	of	association	–	significant	relative	risk	of	>5	(<0.2)	based	on	direct	evidence	
with no major threats to validity (+2)

• Evidence of a dose response gradient (+1)
• All plausible confounders would have reduced the effect (+1)

Range

• High-quality evidence
• Moderate-quality evidence
• Low-quality evidence
• Very low-quality evidence

* Each quality criteria can reduce the quality by 1 or, if very serious, by 2 levels.

APPENDIX 4: Grading of recommendations according to the strength of the recommendation (1–2) with implications, and the 
quality of the evidence (confidence in estimate of effect, A–C); based on GRADE Guidelines18,19

Grade of recommendation 
(Implication)

Estimate of Effect Evidence Quality

1A: Strong recommendation, 
high-quality evidence
(Applies to most patients)

Very strong evidence of 
significant	relative	risk.

Evidence from >1 well-performed RCT, or overwhelming 
evidence in some other form. Further research is unlikely 
to	change	confidence	in	the	estimates	of	effect.

1B: Strong recommendation, 
moderate-quality evidence
(Applies to most patients)

Strong	evidence	of	significant	
relative risk.

Evidence from RCTs with important limitations 
(inconsistent	results,	methodological	flaws,	or	
imprecision), or very strong evidence of some other 
research design. Further research (if performed) may 
change the estimate of effect.

1C: Strong recommendation, 
low-quality evidence
(Applies to most patients)

Benefits	appear	to	outweigh	
risks and burdens, or vice 
versa.

Evidence from observational studies, unsystematic clinical 
experience,	or	RCTs	with	serious	flaws.	Further	research	is	
likely to change the estimate of effect.

2A: Weak recommendation, 
high-quality evidence
(Does not apply to all patients)

Benefits	closely	balanced	with	
risks and burdens.

Evidence from >1 well-performed RCT, or overwhelming 
evidence of some other form. Further research is unlikely 
to	change	confidence	in	the	estimate	of	effect.

2B: Weak recommendation, 
moderate-quality evidence
(Alternative approaches may 
be better)

Benefits	closely	balanced	with	
risk and burdens, with some 
uncertainty in the estimates of 
benefits,	risk	and	burdens.

Evidence from RCTs with important limitations 
(inconsistent	results,	methodological	flaws,	or	
imprecision), or very strong evidence of some other 
research design. Further research (if performed) may 
change the estimate of effect.

2C: Weak recommendation, 
low-quality evidence
(Alternative approaches may 
be better)

Uncertainty in the estimates 
of	benefits,	risks	and	burdens;	
benefits	may	be	closely	
balanced with risks and 
burdens.

Evidence from observational studies, unsystematic clinical 
experience,	or	RCTs	with	serious	flaws.	Further	research	is	
likely to change the estimate of effect.

RCT = randomized controlled trial
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