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Abstract:  
 

Amblyopia is the leading cause of preventable monocular vision loss in children, with 

effectiveness of treatment critically dependent on early detection during the plastic period 

of visual development. Traditional vision screening methods in primary care pediatrics, 

reliant on subjective visual acuity tests, have significant limitations in sensitivity and 

testability, particularly in pre-verbal children. This paper evaluates the feasibility, 

accuracy, and impact of integrating handheld autorefractors into the pediatric primary 

care vision screening protocol to enhance the early detection of amblyogenic risk factors 

(ARFs). Handheld autorefractors demonstrated superior testability rates (>95%), 

especially in children under 3 years of age, and significantly higher sensitivity for 

detecting the most common ARFs, particularly significant refractive errors like hyperopia 

and astigmatism. They were found to be practical for use in a busy primary care setting, 

requiring minimal training and time. Timely screening before age 5, enabled by this 

technology, is directly linked to dramatically improved treatment outcomes and a 

reduction in the prevalence of severe amblyopia. The integration of handheld 

autorefractors into pediatric primary care vision screening is a feasible, accurate, and 

highly effective strategy. It represents a major advancement in public health efforts to 

prevent amblyopia by enabling objective, early detection of amblyogenic risk factors 

within the critical window for successful intervention. 

 

1. Introduction  

http://dergipark.org.tr/en/pub/ijcesen
http://www.ijcesen.com
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Amblyopia, colloquially known as "lazy eye," is the 

most common cause of preventable monocular 

vision loss in children, affecting approximately 1-

5% of the global population [1]. It is a 

neurodevelopmental disorder characterized by 

reduced best-corrected visual acuity in one or, less 

commonly, both eyes, resulting from abnormal 

visual experience during the critical period of visual 

development in early childhood. The primary 

amblyogenic risk factors (ARFs) include significant 

refractive errors (anisometropia, high hyperopia, 

astigmatism, and myopia), strabismus (ocular 

misalignment), and visual deprivation (e.g., 

cataract) [2]. The profound personal and societal 

impact of untreated amblyopia includes lifelong 

visual disability, reduced fine motor skills, and an 

increased risk of blindness should the better-seeing 

eye sustain injury [3]. 

The cornerstone of mitigating this public health 

issue is early detection and intervention during the 

plastic period of visual development, ideally before 

the age of 5-7 years [4]. Treatment, such as 

corrective lenses, patching, or atropine penalization 

of the stronger eye, is highly effective when 

initiated early but becomes significantly less 

successful with increasing age [5]. Consequently, 

major professional bodies, including the American 

Academy of Pediatrics (AAP), the American 

Association for Pediatric Ophthalmology and 

Strabismus (AAPOS), and the U.S. Preventive 

Services Task Force (USPSTF), strongly 

recommend vision screening for all children in the 

preschool and early school-age years [6, 7]. 

Despite these clear guidelines, a significant 

challenge remains in the practical implementation 

of effective, large-scale screening. Traditional 

vision screening in the primary care pediatric setting 

has relied on a combination of methods: visual 

acuity testing using age-appropriate charts (e.g., 

HOTV, Lea Symbols), stereoacuity tests (e.g., 

Random Dot E stereograms), and external 

inspection for ocular misalignment [8]. While these 

tools are widely available, they possess inherent 

limitations. They are highly dependent on a child’s 

cooperation, attention, and cognitive ability to 

subjectively respond, leading to variable testability, 

especially in toddlers and pre-verbal children. 

Furthermore, they are operator-dependent, 

requiring trained personnel and time in a busy 

clinical setting, and they are notoriously poor at 

detecting the most common amblyogenic factor: 

significant refractive error [9, 10]. A child with 

high, bilateral hyperopia may read the eye chart 

accurately by over-accommodating during the test, 

thereby passing the screening but remaining at high 

risk for developing amblyopia and strabismus. 

The limitations of subjective screening have driven 

the search for objective, rapid, and accurate 

alternatives. Instrument-based screening, primarily 

using photoscreeners and auto-refractors, has 

emerged as a promising solution. These devices 

objectively measure the refractive status of the eye 

and can detect ocular misalignment without 

requiring a verbal response from the child, making 

them ideal for pre-verbal, non-communicative, or 

developmentally delayed children [11]. The Welch 

Allyn SureSight autorefractor was one of the first 

handheld devices studied for this purpose and was 

incorporated into many screening programs. 

However, its production was discontinued, creating 

a gap in the market and a need for validated 

alternatives [12]. 

A new generation of handheld, portable auto-

refractors has since been developed. These devices, 

such as the Retinomax, Plusoptix, and more 

recently, devices like the Welch Allyn Spot Vision 

Screener and similar compact models, are designed 

to be user-friendly, require minimal training, and 

provide a result in seconds. They operate by 

emitting infrared light into the eye and analyzing the 

reflected pattern to calculate the eye’s refractive 

error and, in many cases, assess pupil alignment and 

size. The output is typically a simple "pass," "refer," 

or "risk" based on pre-programmed, evidence-based 

referral criteria (e.g., the 2013 AAPOS guidelines) 

that define the refractive and alignment thresholds 

known to be associated with an increased risk of 

amblyopia [13]. 

The adoption of such technology in the primary care 

pediatrician's office could revolutionize vision 

screening. It has the potential to standardize the 

process, reduce the skill and time required for 

administration, increase the rate of testability in 

very young children, and most importantly, improve 

the sensitivity for detecting the most prevalent 

ARFs, particularly significant refractive errors. 

However, the mere availability of advanced 

technology does not automatically equate to 

feasibility or effectiveness in a specific clinical 

context like a busy primary care practice. Therefore, 

this study aims to comprehensively evaluate the 

feasibility of using a modern handheld auto-

refractor as a tool for vision screening in a pediatric 

primary care setting to detect amblyogenic risk 

factors.  

 

Assessing Accuracy: Comparing Handheld 

Auto-refractor Results with Standard Vision 

Screening Methods 

 

Traditional vision screening methods, though 

widely endorsed, serve as an imperfect comparator 

due to their well-documented limitations. The 
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standard approach typically consists of visual acuity 

testing using age-appropriate optotypes (e.g., 

Snellen, HOTV, or Lea Symbols), stereoacuity 

assessment (e.g., Random Dot E or Stereo Smile 

tests), and the cover-uncover test for strabismus. 

While these tests are specific for detecting manifest 

strabismus and significant visual acuity deficits, 

their sensitivity for detecting pure refractive 

errors—the most common amblyogenic risk 

factors—is suboptimal [14]. A child with significant 

hyperopia may accommodate to overcome their 

refractive error during a visual acuity test, achieving 

a passing score while remaining at high risk for 

accommodative esotropia and amblyopia. 

Furthermore, these tests are highly dependent on a 

child’s subjective response, cooperation, and 

cognitive development, leading to high rates of non-

testability, particularly in children under three years 

of age, and variable inter-administrator reliability 

[15]. 

Handheld auto-refractors, such as the Plusoptix, 

Welch Allyn Spot Vision Screener, and similar 

devices, offer an objective alternative. They work 

by employing infrared photorefraction or wavefront 

technology to quickly and non-invasively estimate 

refractive error, pupil size, and pupillary alignment 

without requiring a verbal response. The devices are 

programmed with pass/refer criteria based on 

validated amblyopia risk factor thresholds, such as 

those established by the American Association for 

Pediatric Ophthalmology and Strabismus (AAPOS) 

[16]. The purported advantages are clear: 

objectivity, speed, and the ability to screen younger 

and pre-verbal children. The central question, 

however, is whether their automated readings are 

accurate enough to reliably triage children who need 

a full ophthalmologic evaluation. 

The body of research comparing these devices to 

gold-standard cycloplegic refraction consistently 

shows that they are excellent screening tools but are 

not diagnostic. Cycloplegia, achieved using 

pharmacologic agents like cyclopentolate, paralyzes 

the ciliary muscle to eliminate accommodation, 

providing the true, objective refractive error of the 

eye. Auto-refractors, which do not use cycloplegia, 

measure the refractive state while the eye may still 

be actively accommodating. This is the primary 

source of discrepancy, particularly for hyperopic 

measurements, as the device may underestimate the 

degree of hyperopia if the child is accommodating 

during the measurement [17]. Despite this inherent 

limitation, studies have found that when using the 

recommended AAPOS 2013 criteria, handheld 

auto-refractors demonstrate high sensitivity and 

specificity for detecting amblyogenic risk factors. 

For instance, a large study by Arnold et al. (2018) 

evaluating the Spot Vision Screener in a diverse 

pediatric population found it to have a sensitivity of 

96.3% and a specificity of 87.3% against 

cycloplegic refraction, effectively identifying 

children with significant refractive errors and 

strabismus [18]. Similarly, a meta-analysis by Shah 

et al. (2020) reviewing the accuracy of 

photoscreeners concluded that devices like the 

Plusoptix demonstrate a pooled sensitivity and 

specificity exceeding 90% for detecting ARFs, 

outperforming traditional visual acuity testing in 

pre-school children [19]. 

When directly comparing the accuracy of handheld 

auto-refractors to traditional screening methods, the 

data strongly favors the former. A seminal study by 

Silbert et al. (2017) compared the Welch Allyn Spot 

Vision Screener to a standard screening protocol 

(visual acuity, stereoacuity, and cover testing) in a 

primary care pediatric office. The auto-refractor 

demonstrated a significantly higher sensitivity for 

detecting ARFs (100% vs. 62.5%) and a comparable 

specificity (91% vs. 94%). Crucially, the traditional 

screening method failed to detect 37.5% of children 

with conditions requiring treatment, primarily cases 

of significant hyperopia and astigmatism that were 

missed by visual acuity testing alone [20]. 

This pattern is repeated across multiple studies. 

Peterseim et al. (2014) found that the Spot Vision 

Screener had a testability rate of 99.7% in children 

aged 2 to 12, far exceeding the testability rates 

typically achieved with traditional methods in 

younger age groups [21]. Furthermore, the 

objectivity of the autorefractor eliminates 

interpreter bias. The result is a "pass" or "refer" 

based on pre-set algorithms, whereas traditional 

acuity testing can be influenced by the 

administrator's patience, the child's behavior, and 

subjective interpretation of the child's responses. 

It is important to acknowledge the specific scenarios 

where accuracy may be compromised. Dense media 

opacities (e.g., cataracts), small pupils, nystagmus, 

and excessive patient movement can sometimes 

lead to unreliable readings or a "cannot measure" 

result. Furthermore, while highly accurate for 

screening purposes, the refractive measurements 

provided are estimates and should not be used to 

prescribe corrective lenses without a confirmatory 

cycloplegic examination [22]. 

 

Amblyogenic Risk Factors: Identifying Key 

Indicators in Pediatric Patients 

 

Amblyopia is a neurodevelopmental disorder of the 

visual cortex precipitated by abnormal visual 

experience during the critical period of visual 

maturation, typically from birth to approximately 7-

8 years of age. Its prevention hinges entirely on the 

timely identification and intervention of its 
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underlying causes, collectively known as 

amblyogenic risk factors (ARFs). These factors 

disrupt the normal development of binocular neural 

connections by causing either visual deprivation, a 

blurred retinal image, or abnormal binocular 

interaction. For pediatric primary care providers and 

vision screeners, a thorough understanding of these 

key indicators is paramount, as they form the basis 

for referral criteria and are the specific targets of 

vision screening programs.  

The most prevalent category of ARFs is significant 

refractive errors. These cause a chronic defocus of 

the retinal image, preventing the formation of a 

clear visual stimulus necessary for cortical 

development. The three refractive errors of concern 

are anisometropia, hyperopia, and astigmatism. 

Myopia is a less common cause. 

 

 Anisometropia: This condition, defined as a 

significant difference in the refractive error between 

the two eyes, is a potent amblyogenic factor. The 

brain receives a clear image from one eye and a 

chronically blurred image from the other. To avoid 

diplopia (double vision) and visual confusion, the 

brain actively suppresses the input from the blurred 

eye, leading to amblyopia. The widely accepted 

referral thresholds, as established by the American 

Association for Pediatric Ophthalmology and 

Strabismus (AAPOS), are a difference of ≥1.50 

diopters (D) in hyperopia, ≥2.50 D in myopia, or 

≥1.50 D in astigmatism between the two eyes [22]. 

 

 Hyperopia: High bilateral hyperopia can be 

amblyogenic through two mechanisms. First, the 

constant effort to accommodate (focus) to clear the 

image can lead to accommodative esotropia (an 

inward eye turn), which in turn causes amblyopia 

due to suppression. Second, even in the absence of 

strabismus, extreme hyperopia can result in bilateral 

amblyopia if the child's accommodative effort is 

insufficient to produce a clear retinal image. The 

AAPOS referral threshold for hyperopia is ≥3.50 D 

in any meridian for children under 48 months and 

≥3.00 D for children 48 months and older [23, 24]. 

 

 Astigmatism: High astigmatism causes 

meridional amblyopia, where visual cortex cells 

tuned to the orientation of the blurred meridian fail 

to develop properly. This results in reduced visual 

acuity that cannot be fully corrected with glasses, 

even if the astigmatism is identified later in life. The 

AAPOS threshold is ≥1.50 D for children under 48 

months and ≥1.00 D for children 48 months and 

older [23, 25]. 

 

 Myopia: While high bilateral myopia can cause 

bilateral amblyopia, it is less common. The primary 

concern is anisomyopia. The AAPOS threshold for 

myopia is ≥-3.00 D in any meridian [23]. 

The second major category of ARFs is strabismus, 

a misalignment of the eyes. This disrupts binocular 

fusion and causes diplopia and visual confusion. To 

eliminate these disruptive symptoms, the brain 

suppresses the visual input from the deviating eye. 

This chronic suppression, if present during the 

critical period, leads to strabismic amblyopia. The 

risk and depth of amblyopia are greatest in constant, 

unilateral strabismus (e.g., a constant right 

esotropia). Any manifest strabismus, including 

esotropia, exotropia, and hypertropia, identified on 

cover testing is considered amblyogenic and 

warrants referral [26, 27]. 

The third, though rarer, category is form vision 

deprivation. This occurs when an anatomical 

obstruction prevents a clear image from being 

focused on the retina. Conditions such as a 

congenital cataract, ptosis (drooping eyelid) severe 

enough to occlude the visual axis, corneal opacities, 

or vitreous hemorrhages are highly amblyogenic. 

These conditions constitute a ophthalmologic 

emergency, as the depth of amblyopia can be 

profound and rapid in onset, requiring immediate 

intervention to remove the obstruction and initiate 

amblyopia therapy [28, 29]. 

Beyond these primary factors, certain patient 

characteristics significantly elevate the risk of 

amblyopia. A positive family history of strabismus 

or amblyopia in a first-degree relative is a major risk 

factor, reflecting a potential genetic predisposition 

[30]. Premature birth and low birth weight are 

associated with a higher incidence of ROP, 

refractive errors, and strabismus [31]. 

Neurodevelopmental disorders can also impact 

visual development and cooperation with screening. 

The evolution of evidence-based referral criteria, 

most notably the AAPOS guidelines, has been 

instrumental in standardizing vision screening 

practices. These criteria are deliberately set to 

maximize sensitivity (catching all children at risk) 

while maintaining reasonable specificity to avoid 

over-referral. It is crucial to understand that these 

thresholds are not diagnostic of amblyopia itself but 

indicate a statistically significant risk for its 

development. The goal of screening is to identify 

children who have reached this risk threshold so 

they can receive a comprehensive cycloplegic eye 

examination for a definitive diagnosis and treatment 

[24, 32]. 

 

Technology in Pediatric Care: Innovations in 

Vision Screening Tools 

 

The technological revolution in vision screening is 

dominated by two primary categories of instrument-
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based devices: photoscreeners and autorefractors. 

While the terms are often used interchangeably, 

they employ distinct 

methodologies. Photoscreeners capture a digital 

image of the red reflex from the pupil (similar to the 

red-eye effect in photography) and use sophisticated 

software algorithms to analyze the reflexes for 

asymmetry or crescents, which indicate refractive 

errors, media opacities (e.g., cataracts), or 

strabismus [32, 33]. Autorefractors, on the other 

hand, project infrared light into the eye and measure 

how it changes as it reflects off the retina, providing 

an objective estimate of the eye’s refractive error 

(myopia, hyperopia, astigmatism) [34]. Modern 

handheld devices often combine both technologies, 

functioning as a photoscreener to detect alignment 

and opacities while also providing a quantitative 

refractive reading. 

The most significant innovation in this space has 

been the development of handheld, portable 

screening devices. Early instrument-based 

screening was limited to bulky, table-mounted units 

that were impractical for a busy primary care office 

or community outreach setting. The advent of 

compact, lightweight, and battery-operated tools 

has dismantled this barrier to adoption. Devices like 

the Welch Allyn Spot™ Vision Screener, the 

Plusoptix vision screener, and the iScreen system 

are designed for point-and-shoot operation, 

requiring minimal training for medical assistants or 

nurses to administer effectively [35, 36]. Their user-

friendly interfaces often provide an immediate, 

clear result—typically a simple "Pass," "Refer," or 

"Risk"—based on pre-programmed, evidence-

based referral criteria such as those from the 

American Association for Pediatric Ophthalmology 

and Strabismus (AAPOS) [37]. This eliminates the 

need for complex interpretation by the screener, 

standardizing the referral process. 

The clinical benefits of these technological 

innovations are substantial and well-documented. 

First and foremost is the dramatic increase 

in testability, especially in children aged 1-3 years, 

a demographic notoriously difficult to screen with 

subjective methods. Studies consistently show 

testability rates exceeding 95-98% with handheld 

devices, compared to often less than 50% with 

traditional acuity cards in toddlers [38, 39]. Second, 

these devices offer superior sensitivity for detecting 

refractive errors, the most common amblyogenic 

risk factors. They objectively identify significant 

hyperopia and astigmatism that children can often 

overcome temporarily during a visual acuity test, 

thereby passing a traditional screening despite being 

at high risk [40]. Furthermore, the process is 

highly efficient, with each screening taking mere 

seconds to perform, a crucial advantage in the time-

constrained environment of a well-child visit [41]. 

The latest generation of devices is pushing the 

boundaries of innovation even further. Binocular 

screening capability allows both eyes to be 

measured simultaneously, which is faster and more 

natural for a young child than monocular 

testing. Integrated data management is another key 

advancement; many devices can wirelessly transmit 

results directly into the patient’s electronic health 

record (EHR), automating documentation and 

reducing clerical errors [42]. Some systems also 

feature cloud-based analytics, allowing for the 

aggregation of population-level data to track 

screening rates and outcomes across a practice or 

region. Perhaps the most futuristic innovation 

involves the integration of artificial intelligence 

(AI) and machine learning. AI algorithms are being 

trained on vast datasets of retinal images and 

refractive data to improve the accuracy of referral 

decisions, potentially identifying subtler patterns of 

risk that may elude current algorithms [43, 44]. 

There is also ongoing research into the feasibility 

of smartphone-based screening applications, which 

could leverage the powerful cameras and processors 

of ubiquitous mobile devices to create an ultra-low-

cost, accessible screening tool, though their 

diagnostic accuracy remains under investigation. 

Despite these remarkable advances, it is critical to 

understand the limitations of this technology. 

Instrument-based screeners are screening tools, not 

diagnostic devices. A "refer" result indicates a risk 

factor that must be confirmed through a 

comprehensive cycloplegic eye examination by an 

eye care specialist. The devices can also have 

difficulty obtaining readings in children with 

uncooperative behavior, nystagmus, or certain 

anatomical variations [35]. Therefore, technology 

does not replace clinical judgment but rather 

augments it. A failed instrument screening should 

be followed by a clinical assessment, including 

observation of the red reflex and ocular alignment. 

 

Impact of Timely Screening on Amblyopia 

Prevention in Pediatrics 

 

Amblyopia represents a failure of the visual cortex 

to develop normally due to disrupted visual 

experience in early childhood. Its profound 

consequence—lifelong, often permanent, 

monocular vision loss—is particularly tragic 

because it is largely preventable. The success of 

prevention is almost entirely contingent upon one 

critical factor: the timing of detection and 

intervention. The plastic period of the human visual 

system, during which the neural pathways are most 

malleable, begins to decline after the first few years 
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of life and diminishes significantly after age 7-8 [44, 

45]. Therefore, the goal of pediatric vision 

screening is not merely to identify visual defects, 

but to do so within this narrow therapeutic window 

where treatment is most effective. Enhancing early 

detection through timely and effective screening is 

the single most powerful strategy to reduce the 

prevalence and severity of amblyopia and its 

associated personal and societal burdens. 

The neurobiological rationale for early intervention 

is well-established. During the critical period, the 

visual cortex exhibits a high degree of synaptic 

plasticity, allowing it to be shaped by visual input. 

Amblyogenic risk factors—anisometropia, 

strabismus, and form deprivation—corrupt this 

input. The brain, in an adaptive response, suppresses 

the confusing or blurred signal from the affected 

eye, leading to a rapid and progressive weakening 

of the neural connections serving that eye [46]. 

Treatment works by penalizing the stronger eye 

(through patching or atropine) and/or correcting the 

underlying cause (with glasses), thereby forcing the 

brain to pay attention to and process the visual input 

from the amblyopic eye. The younger the brain, the 

more robust and rapid this neural rewiring can be. 

Conversely, after the critical period has passed, 

cortical plasticity is markedly reduced, and the 

visual loss becomes increasingly resistant to 

reversal [47]. Studies consistently demonstrate that 

treatment initiated before the age of 4-5 yields the 

highest success rates, with better visual outcomes 

and shorter treatment duration, while initiation after 

age 7 shows significantly diminished returns [48, 

49]. 

The impact of timely screening is measured by its 

ability to alter the natural history of the disease. 

Without screening, amblyopia is often detected only 

when it becomes severe and obvious, such as when 

a child fails a school vision screening or manifests a 

noticeable strabismus. By this time, the child may 

be beyond the optimal age for treatment, and the 

visual deficit may be profound and permanent. A 

population-based study by Williams et al. (2008) 

demonstrated that the introduction of structured 

preschool vision screening programs was associated 

with a approximately 50% reduction in the 

prevalence of severe amblyopia at age 7.5 years 

compared to unscreened cohorts [50]. This finding 

underscores the public health imperative of 

systematic screening: it identifies at-risk children 

who are asymptomatic and for whom there are no 

outward signs of a problem, particularly those with 

purely refractive errors. 

The economic and quality-of-life arguments for 

early detection are equally compelling. The cost of 

providing vision screening is substantially lower 

than the long-term costs associated with uncorrected 

amblyopia. These costs include higher rates of 

educational difficulties, limitations in career 

choices, and a lifetime of increased risk of visual 

disability, especially if the better-seeing eye is 

injured [51]. Furthermore, the treatment burden is 

lighter for younger children. Successful treatment 

initiated early often requires fewer hours of 

patching per day and a shorter overall treatment 

course compared to more intensive regimens needed 

for older children, leading to better compliance and 

less disruption to the child and family [52]. From a 

quality-of-life perspective, preserving binocular 

vision and depth perception has significant benefits 

for motor coordination, reading efficiency, and 

participation in sports and other activities [53]. 

The challenge, however, lies in optimizing 

screening timing and methodology to maximize 

early detection. The American Academy of 

Pediatrics (AAP) and other organizations 

recommend multiple screenings throughout infancy 

and childhood: in the newborn period, during 

infancy (6-12 months), at 3 years, and at 4-5 years 

of age [54]. The advent of instrument-based 

screening has been a game-changer for the infant 

and toddler age groups. Devices like handheld 

photorefractors allow for objective, reliable 

screening in pre-verbal children as young as 6 

months old, enabling the detection of risk factors 

years before a child can participate in subjective 

visual acuity testing [55]. This technological 

advancement has dramatically enhanced our 

capacity for truly early detection, moving the 

timeline of intervention earlier into the peak of 

visual plasticity. 

 

Conclusion 
 

Amblyopia prevention is a paramount goal in 

pediatric healthcare, and its achievement hinges on 

the effective implementation of vision screening 

within the narrow critical period of visual 

development. This analysis conclusively 

demonstrates that handheld autorefractors are a 

transformative tool for this purpose. By overcoming 

the fundamental limitations of traditional subjective 

methods—namely poor testability in young children 

and low sensitivity for refractive errors—this 

technology empowers pediatric primary care 

providers to become highly effective first-line 

defenders against preventable vision loss. 

The evidence is clear: these devices are not only 

feasible for use in a busy clinical environment but 

are also significantly more accurate than traditional 

chart-based screening. Their ability to objectively 

identify the key amblyogenic risk factors of 

anisometropia, significant hyperopia, and 

astigmatism in a matter of seconds, even in pre-
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verbal children, makes them an indispensable 

component of a modern screening program. The 

timely detection they enable is the crucial link that 

allows for intervention during the peak of 

neuroplasticity, leading to superior visual outcomes, 

less burdensome treatment, and a profound 

reduction in the long-term personal and societal 

costs of amblyopia. 

Therefore, the widespread adoption of handheld 

autorefractors should be considered a standard of 

care in pediatric primary care settings. Embracing 

this technological innovation is a feasible and 

necessary step toward ensuring that every child has 

the opportunity to develop to their full visual 

potential. 
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