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Amblyopia is a decrease in best-corrected visual acuity 
resulting from abnormal vision development in infancy 
and early childhood.1,2 The term is derived from a Greek 
word meaning dullness of vision;​ it is also called “lazy eye.” 
Amblyopia is the leading cause of childhood monocular 
vision loss, with an estimated prevalence of 1% to 6%,3 and 
it is responsible for permanent vision loss in 2.9% of adults.4 
Although amblyopia may be bilateral, it is usually unilat-
eral. The ocular structures are usually normal on physi-
cal examination. Associated conditions include unequal 
refractive error and strabismus (misalignment of the eyes).1 
Amblyopia may result from conditions such as cataracts 
and eyelid ptosis, which disrupt the visual axis and impede 
a clear image reaching the retina. Children with high refrac-
tive error may develop bilateral amblyopia. Once amblyopia 
is established, corrective lenses usually will not sharpen 

vision. Early recognition and referral during infancy and 
childhood are important to prevent vision loss.

Etiology
Amblyopia is thought to develop during a critical time in 
infancy and early childhood when visual development 
depends on the eyes and the brain’s visual cortex working 
together.5 Inadequate stimulation of the visual pathways 
leads to disuse of the visual cortex and resultant amblyopia.

The major types of amblyopia are listed in Table 1.1 The 
most common types are strabismic, anisometropic, and a 
combination of these.6 Less common types are ametropic 
and deprivation amblyopia.

Strabismic amblyopia occurs when the eyes are mis-
aligned. The visual cortex suppresses visual input from the 
deviating eye because the brain cannot fuse the different 
images from each eye. This type of amblyopia results in loss 
of binocular vision and thus, depth perception (stereopsis).

Anisometropic amblyopia (also called refractive ambly-
opia) occurs when there is a difference in visual acuity 
between the eyes, leading to the blurring of vision in one 
eye. The eye with the higher refractive error (more blur) 
requires greater effort to focus and form a clear image;​ 
therefore, it tends to remain unfocused. Chronic blur leads 
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to amblyopia as the visual cortex ignores the chronically 
blurred visual input. Amblyopia is more commonly associ-
ated with anisometropia due to farsightedness or astigma-
tism rather than nearsightedness.

Ametropic amblyopia occurs in children with bilateral, 
symmetric high refractive error;​ the eyes cannot accom-
modate, and the blurred vision results in inadequate devel-
opment of the visual cortex. Deprivation amblyopia results 

from obstruction of the visual axis by 
unusual conditions such as congenital 
ptosis or cataracts.

Screening and Diagnosis
Early diagnosis of amblyopia is key to 
optimize the likelihood of successful 
treatment.7 Children younger than 
seven years are more likely than older 
children to have a good response to 
treatment.8 Recommendations from 
the U.S. Preventive Services Task Force 
(USPSTF), supported by the American 
Academy of Family Physicians, suggest 
screening all children three to five years 
of age for amblyopia or its risk fac-
tors at least once.9 The USPSTF found 
inadequate evidence that screening 
in children younger than three years 
leads to improved vision outcomes. 
The American Academy of Pediatrics 
and the American Association for 
Pediatric Ophthalmology and Strabis-
mus recommend starting screening 

TABLE 1

Major Types of Amblyopia 

Type Description

Strabismic Misalignment of eyes (strabismus) results in visual cortex  
suppression of the visual input of the deviating eye

Anisometropic Difference of visual acuity (refractive error) between eyes leads 
to visual blurring of one eye and visual cortex suppression of 
the visual input of the blurred eye

Combined 
strabismic and 
anisometropic

Eye misalignment and refractive error leads to visual cortex 
suppression of the chronically blurred image

Ametropic Bilateral, symmetric high refractive error resulting in blurred 
vision in both eyes and inadequate development of the visual 
cortex

Deprivation Obstruction of the visual axis results in suppression of the 
visual cortex

Adapted with permission from Bradfield YS. Identification and treatment of amblyopia [pub-
lished correction appears in Am Fam Physician. 2013;​88(3):​159]. Am Fam Physician. 2013;​
87(5):​349.

SORT:​ KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 

rating Comment

Children should have vision screening to detect 
amblyopia or its risk factors at least once between  
3 and 5 years of age.9

B B recommendation from U.S. Preventive Services Task 
Force:​ moderate benefit in early detection and treatment 
weighed against small harm of overdiagnosis

Children 3 to 5 years of age with visual acuity less 
than 20/40 in either eye, or children 5 years and older 
with visual acuity less than 20/32 in either eye should 
be referred to a pediatric ophthalmologist for further 
examination.14

C Expert opinion and consensus guideline in the absence 
of clinical trials

Patching and atropine drops are effective treatments 
for amblyopia.11,12,21-25

A Consistent evidence from randomized controlled trials 
and Cochrane reviews showing improved visual acuity

Children younger than 7 years benefit the most from 
early detection and treatment of amblyopia, although 
older children may still benefit.8,28

C Observational study and a meta-analysis showing 
increased visual acuity in different age groups

A = consistent, good-quality patient-oriented evidence;​ B = inconsistent or limited-quality patient-oriented evidence;​ C = consensus, 
disease-oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://​
www.aafp.org/afpsort.



December 15, 2019 ◆ Volume 100, Number 12 www.aafp.org/afp� American Family Physician  747

AMBLYOPIA

in newborns.10 Children with an 
increased risk of amblyopia should be 
referred for an ophthalmologic exam-
ination as soon as a risk factor is identi-
fied.11 These include ptosis, gestational 
age less than 30 weeks, birth weight less 
than 1,500 g (3 lb, 5 oz), cerebral palsy, 
syndromes with ocular involvement 
(e.g., Down syndrome), and a family 
history of amblyopia or strabismus.

History
Detection of amblyopia should begin 
with a careful medical and family 
history.11 A family history of congeni-
tal cataracts, glaucoma, or amblyopia 
should prompt referral to an ophthal-
mologist for a comprehensive exam-
ination. Likewise, if either parent has 
strabismus, the child has a fourfold 
greater risk and should undergo com-
prehensive examination.12

Parents should be asked about clin-
ical clues that may suggest amblyopia 
in their children, including a wander-
ing eye, squinting of one eye, torticollis 
(head tilting), nystagmus, or strabis-
mus. Torticollis may be a sign that the 
child is trying to better align the eyes. 
Children with nystagmus may turn 
their head to find a visual zone that 
decreases the eye movement. Squint-
ing of one eye may indicate eye wan-
dering or exotropia.

Examination
Physical examination should include 
inspection for ptosis, cataracts, and 
corneal opacities;​ pupillary examina-
tion;​ assessment of ocular motility and 
alignment (corneal light reflection, bin-
ocular red reflex test, and cover/uncover 
tests);​ and vision testing. Methods for 
performing these examinations are dis-
cussed in a previous American Family 
Physician article.13

The American Association for Pedi-
atric Ophthalmology and Strabismus 
age-based examination and vision 
screening guidelines are outlined in 
Table 2.14 External inspection of the 

TABLE 2

Vision Screening Recommendations from the American  
Association for Pediatric Ophthalmology and Strabismus 

Age Tests Referral criteria

Newborn to 
12 months 

External inspection of the 
eyes and lids

Ocular history

Ocular motility assessment

Pupil examination

Red reflex examination

Vision assessment

Infants who do not track well 
after 3 months of age, or who 
have an abnormal red reflex or 
history of retinoblastoma in a 
parent or sibling

12 months 
to 3 years

External inspection of the 
eyes and lids

Objective screening device 
(photoscreening)

Ocular history

Ocular motility assessment

Ophthalmoscopy

Pupil examination

Red reflex examination

Visual acuity testing 

Infants with strabismus or 
chronic tearing or discharge;​ 
children who have positive  
photoscreening results

3 to 5 years External inspection of the 
eyes and lids

Ocular history

Ocular motility assessment

Ophthalmoscopy

Pupil examination

Red reflex examination

Vision assessment

Visual acuity testing (pre-
ferred) or photoscreening

Children who cannot read at 
least 20/40 with either eye;​ must 
be able to identify most of the 
optotypes on the 20/40 line

5 years and 
older

External inspection of the 
eyes and lids

Ocular history

Ocular motility assessment

Ophthalmoscopy

Pupil examination

Red reflex examination

Vision assessment

Visual acuity testing

Children who cannot read at least 
20/32 with either eye;​ must be 
able to identify most of the opto-
types on the 20/32 line;​ children 
not reading at grade level

Adapted with permission from American Association for Pediatric Ophthalmology and Stra-
bismus. Vision screening recommendations. Accessed September 3, 2019. https://​engage.
aapos.org/members/guidelines/vision-screening-guidelines
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eyes and lids, assessment of ocular motility, and red reflex 
testing are valuable for detecting risk factors for amblyopia in 
infants and children, such as a cataracts, refractive error, and 
retinal pathology. The binocular red reflex (Bruckner) test 
is performed in a darkened room. The examiner shines an 
ophthalmoscope light toward the eyes from approximately 
18 to 30 inches away and compares the reflex in both eyes for 
asymmetry in position, color, or intensity 15 (Figure 113).

In infants and children up to three years of age, visual 
assessment can be accomplished using fixation testing or 
the cover-uncover test (Figure 2).13 A toy is used as a fixation 
target to hold the child’s attention, then one eye is occluded;​ 
the child should follow the moving toy with the nonoc-
cluded eye. A fixation preference for one eye can indicate 

amblyopia. A child with strabismus will show fixation pref-
erence in the nondeviating eye. Amblyopia should be sus-
pected if the child is uncooperative when occluding one eye.

Vision testing should be performed in children three 
years and older, using standard eye charts (with pictures, 
a single letter [e.g., the tumbling E], or lines of letters) at a 
distance of 10 or 20 ft (3 to 6 m).13 An occluder may be used 
to cover the eye during testing;​ however, an adhesive patch 
is preferred because children may peek around the occluder, 
and amblyopia can be missed. Any child three to five years 
of age with visual acuity less than 20/40 in either eye, or any 
child five years or older with visual acuity less than 20/32 in 
either eye or with a two-line difference between eyes should 
be referred for a comprehensive ophthalmic examination.14

Photoscreening
Photoscreening is a useful adjunct to detect amblyopia risk 
in younger children, those who are uncooperative with 
chart-based vision testing, or those who are nonverbal. In 
photoscreening, the red reflex of both eyes is taken simulta-
neously with digital or flash photography and evaluated for 
signs of uncorrected refractive error, ocular opacities, or mis-
alignment. The images are analyzed by software or human 
interpreters, and if an abnormality is detected, referral to an 
ophthalmologist is recommended.16-18 Previously, a physi-
cian would have had to buy a photoscreener to perform this 
screening, which was usually cost prohibitive. However, there 
is now a photoscreening app for mobile devices that is afford-
able and easily accessible.19 A photograph of the eyes is taken 
with the phone, and the app analyzes it for amblyopia risk 
factors. It has a sensitivity of 65% and a specificity of 83%.19

Treatment
Treatment of amblyopia relies on addressing the source of 
the visual deprivation (e.g., removal of cataracts, strabismus 
surgery in selected cases) and correcting the refractive error, 
then on promoting use of the amblyopic eye by hindering 
the visual input from the better eye.11 Methods to encourage 
the use of the amblyotic eye include patching, pharmaco-
logic therapy, and optical penalization of the better eye.20 
Regardless of treatment, correction of refractive errors with 
glasses should be addressed first.

A patch should be affixed over the nonamblyotic eye. It 
should not be applied to eyeglasses because the child could 
easily look around it. In one multicenter randomized con-
trolled trial of children with moderate amblyopia (visual 
acuity 20/40 to 20/80), patching for two hours per day 
was as effective as six hours for improving visual acuity.21 
In another multicenter randomized controlled trial, the 
improvement with six hours of daily patching was equal 
to that from full-time patching (all but one hour per day) 

FIGURE 1

Red reflex examination. (A) Normal, symmetric red 
reflex. (B) Normal red reflex in the patient’s right eye, 
and abnormal, diminished red reflex in the patient’s 
left eye, which is most commonly caused by refrac-
tive error between the eyes but can also be caused 
by a more serious pathology (e.g., retinoblastoma). 
(C) Normal red reflex in the patient’s right eye and no 
reflex in the patient’s left eye, which occurs when the 
reflection is blocked by an opacity, such as a cataract.

Illustration by Marcia Hartsock

Reprinted with permission from Bell AL, Rodes ME, Collier Kellar L. 
Childhood eye examination [published correction appears in Am 
Fam Physician. 2014;​89(2):​76]. Am Fam Physician. 2013;​88(4):​246.
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in children with severe amblyopia (20/100 to 20/400).22 In 
children with strabismic amblyopia, vision correction with 
glasses plus patching the amblyotic eye was more effec-
tive than glasses alone.12 Atropine 1% ophthalmic drops 
block parasympathetic innervation to the ciliary muscle 
and pupil, causing temporary paralysis of accommodation 
(cycloplegia) and dilation of the pupil. This results in blur-
ring in the nonamblyopic eye and inability to focus at near 
distance, thus stimulating the preferential near fixation of 
the amblyopic eye and subsequent visual improvement.

Atropine given on two consecutive days per week is as 
effective as daily use in children with moderate amblyo-
pia.23 Daily atropine is as effective as daily patching in those 
with moderate amblyopia.24,25 Optical penalization with a 

Bangerter filter, a translucent filter applied to the eyeglass 
lens over the nonamblyotic eye, may be used in children 
with moderate amblyopia.26 The filter is as effective as two 
hours of patching per day;​ compliance with wearing glasses 
should be monitored to maximize effectiveness.

Treatment regimens should be individualized based on 
age, visual acuity, previous treatments, adherence, and psy-
chosocial factors.1,11 Careful surveillance is necessary for 
children successfully treated for amblyopia because 25% 
will have recurrence within one year.27 Treatment of chil-
dren older than seven years is less effective than in younger 
children. However, there are likely many factors that con-
tribute to the variability in treatment response;​ thus, older 
children still may benefit from treatment.8,28

FIGURE 2

Screening tests for abnormal alignment. (A through D) The cover test. (A) On simple observation, one eye (the tested 
eye, which is the patient’s left eye in this illustration) appears to deviate. (B) The uncovered (tested) eye is observed 
for movement into alignment as the other eye is covered (in this illustration, an exotropia is exposed). This movement 
into alignment can come from any direction and is generally reproducible on repeat examinations. (C) When the 
opposite eye is uncovered, the tested eye is observed to return to its original location. (D) When the tested eye is the 
normal eye (which is the patient’s right eye in this illustration), it does not move when the opposite eye is covered or 
uncovered. (E through G) The cover-uncover test. (E) On simple observation, the tested eye (which is the patient’s left 
eye in this illustration) appears to be in alignment before it is covered. (F) The tested eye is covered for a few seconds. 
(G) As the cover is rapidly removed, the tested eye is observed for movement back into alignment (in this illustration, 
an exophoria is exposed).

Illustration by Marcia Hartsock

Reprinted with permission from Bell AL, Rodes ME, Collier Kellar L. Childhood eye examination [published correction appears in Am Fam Physician. 
2014;​89(2):​76]. Am Fam Physician. 2013;​88(4):​245.
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This article updates previous articles on this topic by Bradfield 1 
and by Doshi and Rodriguez.2

Data Sources:​ We searched the Cochrane database, PubMed 
Clinical Queries, the Agency for Healthcare Research and Qual-
ity evidence reports, the National Guideline Clearinghouse, and 
Essential Evidence Plus using the keywords amblyopia, vision 
screening, and strabismus. Last search date:​ September 3, 2019.

The Authors

JOHN R. MCCONAGHY, MD, is a professor of family medi-
cine, department vice chair, and the associate director of the 
Family Medicine Residency Program at The Ohio State Uni-
versity Wexner Medical Center, Columbus.

RACHAEL MCGUIRK, MD, is an assistant professor of family 
medicine at The Ohio State University Wexner Medical Center.

Address correspondence to John R. McConaghy, MD, The 
Ohio State University Wexner Medical Center, 2231 N. High 
St., Columbus, OH 43201 (email:​ john.mcconaghy@​osumc.
edu). Reprints are not available from the authors.

References
	 1. 	Bradfield YS. Identification and treatment of amblyopia [published cor-

rection appears in Am Fam Physician. 2013;​88(3):​159]. Am Fam Phy-
sician. 2013;​87(5):​348-​352. Accessed July 27, 2019. https://​www.aafp.
org/afp/2013/0301/p348.html

	 2. 	Doshi NR, Rodriguez ML. Amblyopia. Am Fam Physician. 2007;​75(3):​
361-​367. Accessed July 27, 2019. https://​www.aafp.org/afp/2007/0201/
p361.html

	 3. 	U.S. Preventive Services Task Force. Evidence summary:​ other support-
ing document for vision in children ages 6 months to 5 years:​ screening. 
September 2017. Accessed January 12, 2019. https://​www.uspreventive​
ser v ices ​task ​force.org/Page/Document/ev idence- ​summar y/
vision-​in-​children-​ages-​6-​months-​to-​5-​years-​screening

	 4. 	Attebo K, Mitchell P, Cumming R, et al. Prevalence and causes of ambly-
opia in an adult population. Ophthalmology. 1998;​105(1):​154-​159.

	 5. 	Epelbaum M, Milleret C, Buisseret P, et al. The sensitive period for stra-
bismic amblyopia in humans. Ophthalmology. 1993;​100(3):​323-​327.

	 6.	 Holmes JM, Clarke MP. Amblyopia. Lancet. 2006;​367(9519):​1343-​1351.

	 7.	 Kirk VG, Clausen MM, Armitage MD, et al. Preverbal photoscreening 
for amblyogenic factors and outcomes in amblyopia treatment:​ early 
objective screening and visual acuities. Arch Ophthalmol. 2008;​126(4):​
489-​492.

	 8. 	Holmes JM, Lazar EL, Melia BM, et al.;​ Pediatric Eye Disease Investigator 
Group. Effect of age on response to amblyopia treatment in children. 
Arch Ophthalmol. 2011;​129(11):​1451-​1457.

	 9. 	Grossman DC, Curry SJ, Owens DK, et al. Vision screening in children 
aged 6 months to 5 years:​ US Preventive Services Task Force recom-
mendation statement. JAMA. 2017;​318(9):​836-​844.

	10. 	American Academy of Pediatrics. Policy statement. Visual sys-
tem assessment in infants, children, and young adults by pediatri-
cians. January 2016. Accessed December 16, 2018. http://​pediatrics.
aappublications.org/content/137/1/e20153596

	11. 	American Academy of Ophthalmology. Amblyopia PPP -​ 2017. Novem-
ber 2017. Accessed December 16, 2018. https://​www.aao.org/preferred-​ 
practice-​pattern/amblyopia-​ppp-​2017

	12. 	Taylor K, Elliott S. Interventions for strabismic amblyopia. Cochrane 
Database Syst Rev. 2014;​(7):​CD006461.

	13. 	Bell AL, Rodes ME, Collier Kellar L. Childhood eye examination [pub-
lished correction appears in Am Fam Physician. 2014;​89(2):​76]. Am Fam 
Physician. 2013;​88(4):​241-​248. Accessed July 27, 2019. https://​www.
aafp.org/afp/2013/0815/p241.html

	14. 	American Association for Pediatric Ophthalmology and Strabismus. 
Vision screening recommendations. Accessed September 3, 2019.  
https://​engage.aapos.org/members/guidelines/vision-​screening- 
​guidelines

	15. 	American Academy of Pediatrics;​ Section on Ophthalmology;​ Ameri-
can Association for Pediatric Ophthalmology and Strabismus;​ et al. Red 
reflex examination in neonates, infants, and children [published correc-
tion appears in Pediatrics. 2009;​123(4):​1254]. Pediatrics. 2008;​122(6):​
1401-​1404.

	16. 	Modest JR, Majzoub KM, Moore B, et al. Implementation of instrument-​
based vision screening for preschool-​aged children in primary care. 
Pediatrics. 2017;​140(1):​e1-​e9.

	17. 	Peterseim MM, Rhodes RS, Patel RN, et al. Effectiveness of the GoCheck 
kids vision screener in detecting ambylopia risk factors. Am J Ophthal-
mol. 2018;​187:​87-​91.

	18. 	Forcina BD, Peterseim MM, Wilson ME, et al. Performance of spot vision 
screener in children younger than 3 years of age. Am J Ophthalmol. 
2017;​178:​79-​83.

	19. 	Arnold RW, O’Neil JW, Cooper KL, et al. Evaluation of a smartphone 
photoscreening app to detect refractive amblyopia risk factors in chil-
dren aged 1-​6 years. Clin Ophthalmol. 2018;​12:​1533-​1537.

	20. 	Matta NS, Singman EL, Silbert DI. Evidenced-​based medicine:​ treatment 
for amblyopia. Am Orthopt J. 2010;​60:​17-​22.

	21. 	Repka MX, Beck RW, Holmes JM, et al.;​ Pediatric Eye Disease Inves-
tigator Group. A randomized trial of patching regimens for treatment 
of moderate amblyopia in children. Arch Ophthalmol. 2003;​121(5):​
603-​611.

	22. 	Holmes JM, Kraker RT, Beck RW, et al.;​ Pediatric Eye Disease Investiga-
tor Group. A randomized trial of prescribed patching regimens for treat-
ment of severe amblyopia in children. Ophthalmology. 2003;​110(11):​
2075-​2087.

	23. 	Repka MX, Cotter SA, Beck RW, et al.;​ Pediatric Eye Disease Investigator 
Group. A randomized trial of atropine regimens for treatment of mod-
erate amblyopia in children. Ophthalmology. 2004;​111(11):​2076-​2085.

	24. 	Pediatric Eye Disease Investigator Group. A randomized trial of atropine 
versus patching for treatment of moderate amblyopia:​ follow-​up at 15 
years of age. JAMA Ophthalmol. 2014;​132(7):​799-​805.

	25. 	Li T, Qureshi R, Taylor K. Conventional occlusion versus pharmacologic 
penalization for amblyopia. Cochrane Database Syst Rev. 2019;​(8):​
CD006460.

	26. 	Rutstein RP, Quinn GE, Lazar EL, et al.;​ Pediatric Eye Disease Investigator 
Group Writing Committee. A randomized trial comparing Bangerter fil-
ters and patching for the treatment of moderate amblyopia in children. 
Ophthalmology. 2010;​117(5):​998-​1004.e6.

	27. 	Holmes JM, Melia M, Bradfield YS, et al.;​ Pediatric Eye Disease Investi-
gator Group. Factors associated with recurrence of amblyopia on ces-
sation of patching. Ophthalmology. 2007;​114(8):​1427-​1432.

	28. 	Holmes JM, Levi DM. Treatment of amblyopia as a function of age. Vis 
Neurosci. 2018;​35:​E015.


	_Hlk11853202

