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SYNOPSIS 

 
Amblyopia is a unilateral or less commonly, bilateral reduction of best-corrected visual 

acuity that occurs in the setting of an otherwise normal eye, or a structural abnormality 

involving the eye or visual pathway, with a reduction in visual acuity that cannot be 

attributed only to the effect of the structural abnormality.[1] The improper stimulation 

of the neural pathways between the brain and the eye leads to vision loss. Even when 

wearing glasses, the amblyopic eye forces the brain to "learn" to only perceive hazy 

images. Because the other eye's vision is weak, the brain favors the superior eye.[2] The 

prevalence of amblyopia worldwide ranges from 0.2% to 6.2%.[7] 

Amblyopia is classified in terms of disorders or combinations of disorders responsible 

for its occurrence. It is classified into Strabismic amblyopia, Refractive amblyopia, and 

Visual deprivation amblyopia. Amblyopia is almost four times more common in 

children who were premature, small for gestational dates, or who have a first-degree 

relative with amblyopia. The prevalence of amblyopia in children with developmental 

delay is sixfold greater than in healthy, full-term infants. Environmental factors 

including maternal smoking and drug or alcohol use during pregnancy may be 

associated with an increased risk of amblyopia or strabismus.[2] 

Strabismic amblyopia develops when the eye with constant, non-alternating or 

unequally alternating tropias, most commonly being esodeviations.[1] 

Refractive amblyopia occurs as a result of untreated unilateral or bilateral refractive 

errors. This form may manifest with strabismus. Bilateral refractive amblyopia is less 

common relatively.[1] 

Visual deprivation amblyopia is due to partial or complete obstruction of ocular media, 

resulting in blurred images in the retina. The most common are congenital cataract, 

early onset developmental cataracts, corneal opacity, vitreous hemorrhage, and ptosis. 

Deprivation amblyopia is of rare type and the most severe type and difficult to treat.[1] 
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Amblyopia is an important public health problem because of its profound lifelong 

visual impairment and its prevalence among children. Both amblyopia and its treatment 

can have a 

substantial impact on quality of life. Early screening is important for both the 

prevention and treatment of amblyopia. The potential for successful treatment is 

greatest among young children. 

Our study aims to screen preschool and school-going children and determine the risk 

factors of amblyopia in the different groups of children so that effective measures can 

be taken to prevent it. 
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INTRODUCTION 
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INTRODUCTION 

 
Amblyopia is a unilateral or, less commonly, bilateral reduction of best-corrected visual 

acuity that occurs in the setting of an otherwise normal eye, or a structural abnormality 

involving the eye or visual pathway, with a reduction in visual acuity that cannot be 

attributed only to the effect of the structural abnormality. [1] 

Early in childhood (during the cortical plasticity stage), anomalous visual inputs to each 

eye occur where different action potentials (in amplitude or timing, or both) generated 

in the retina reach the cortex. This condition is known as amblyopia, and it is a cortical 

developmental disorder. These cortical modifications cause the visual cortex to favour 

one eye over the other, resulting in a variety of functional deficiencies in the eye, 

altered visual function such as decreased vernier acuity, impaired contrast sensitivity, 

particularly to detect high spatial frequency stimuli and impaired motor signs such as 

hand-eye coordination and spatial localization. These deficiencies can be unilateral or 

bilateral. [2] 

The critical age of amblyopia is 2-3years and it is relatively easy to correct it at this age 

by improving the quality of visual input in the affected eye. [3] 

Symptoms of amblyopia include unilateral diminution of vision, decreased contrast 

sensitivity, decreased stereo acuity, and crowding phenomena which lead to a negative 

impact on the patient‟s daily life and social functioning, making amblyopia an 

important public health problem. [4] 

Unilateral amblyopia is defined as 2 lines or more of difference in best-corrected 

interocular VA, without considering the presence or absence of amblyopia risk factors. 

Bilateral amblyopia is defined as best-corrected VA in each eye worse than 20/50 for 

3-year-olds and worse than 20/40 for 4 to 5year old‟s. [5] Anisometropic amblyopia is 

present if there was a difference of 1D in spherical equivalent or 1.5D in astigmatism 

between the two eyes with no measurable strabismus [6]. Strabismic amblyopia is said 

to be present if amblyopia with heterotopia at distance and/or near fixation with a 

spherical equivalent interocular difference <1.0D and <1.5D interocular difference in 

astigmatism. 
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Combined amblyopia is the presence of amblyopia with both strabismus and 

anisometropia amblyopia. Amblyopia is often classified on the basis of visual acuity 

as mild, moderate and severe. Visual acuity of <6/9 to 6/12 is classified as mild; visual 

acuity worse than 6/12 to 6/36 is classified as moderate and visual acuity worse than 

6/36 is classified as severe. [8] 

Risk factors for amblyopia are premature birth, small for gestational age, 

developmental delay, or having a first-degree relative with amblyopia. Environmental 

factors, including maternal substance abuse during pregnancy, have been reported to be 

associated with an increased risk of amblyopia or strabismus in some studies. [2] 

To identify the risk factors for amblyopia, vision screening is crucial. For both the 

prevention and treatment of amblyopia, early screening is essential. The earlier the 

refractive error and strabismus are treated, the greater the likelihood of preventing 

amblyopia. The younger age group have a higher chance of undergoing successful 

treatment. The likelihood of regaining normal vision in an amblyopic eye depends on 

a number of variables, such as the time since the onset of the amblyogenic stimulus, the 

cause, extent, and duration of the condition, the course of prior treatment, adherence to 

treatment recommendations, and coexisting conditions. [1] 

Our study focuses on screening preschool and school-going children between 3- 12years 

and finding the prevalence and risk factors of amblyopia in the different age groups 

belonging from 3-12 years. Through our study, we would educate the parents and the 

teachers about the risk factors of amblyopia and also raise awareness about the 

importance of screening and treatment. 
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AIMS AND OBJECTIVES 

 
RESEARCH QUESTIONS: What is the prevalence of amblyopia in preschool 

and school-going children belonging to 3-12 years age group? 

What are the risk factors of amblyopia in preschool and school-going children 

belonging to 3-12 years of age group? 

AIM: To study the prevalence and risk factors of amblyopia in preschool and 

school-going children belonging to 3-12 years age group. 

OBJECTIVES: 

 
PRIMARY OBJECTIVE: 

 
1. To screen the preschool and school-going children between 3-12 years age group 

for amblyopia. 

2. To study the prevalence of amblyopia in preschool and school-going children 

between 3-12 years of age group. 

3. To evaluate the risk factors of amblyopia in preschool and school-going children 

belonging to 3-12 years age group. 

SECONDARY OBJECTIVE: 

 
1. Administer amblyopia therapy to children diagnosed with amblyopia and also 

treat the treatable causes of amblyopia such as strabismus, cataract, ptosis etc. 

2. Counselling the parents whenever required. 

3. To provide treatment to those who have associated medical problems which needs 

intervention from a pediatric or general physician or super-specialty departments 
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REVIEW OF LITERATURE 

 
Amblyopia is a major health problem, the effects of which last a lifetime and hence 

require care and commitment from parents, and ophthalmologists to achieve the best 

possible results. Amblyopia screening and treatment are effective in terms of clinical 

outcome and in reducing amblyopia prevalence. The time constant for treatment 

imposed by a limited period of visual development and maturation creates the need for 

screening programs, capable of detecting amblyopia at an early age. Since amblyopia 

is treatable, the earlier it is detected the better the prognosis. All children should 

undergo screening evaluation for amblyopia and its risk factors. 

 
AMBLYOPIA: 

Amblyopia is a unilateral or less commonly bilateral reduction of best-corrected visual 

acuity that occurs in the setting of an otherwise normal eye, or a structural abnormality 

involving the eye or visual pathway, with a reduction in visual acuity that cannot be 

attributed only to the effect of the structural abnormality. [1] 

 
Pathophysiology of amblyopia is derived from the pioneering work done by Hubel and 

Weisel . Parvocellular (P cells) and magnocellular (M cells) are the two types of 

ganglion cells that make up the retina. [12] The former is found in the foveal and 

parafoveal regions, while the latter is found in the peritoneal and peripheral regions. 

Numerous ganglion cells respond to direction, fire when an image moves in one way 

but not the other. [12] P cells have a bigger representation in the sensory cortical areas 

than M cells do. [13] There is once again a dichotomy of the ganglion cells. P cells are 

involved in fine visual acuity, fine stereopsis, and colour vision. M cells are engaged in 

gross stereopsis and movement detection. [12] Again, the ganglion cells are 

dichotomous. The axons of ganglion cells on the nasal side of a line dividing the 

fovea into nasal and temporal halves cross to the other side, while those on the temporal 

side proceed to the geniculate nucleus on the same side. Retinal fibers end in the lateral 

geniculate nucleus in specific layers. [13] 

 
The ocular dominance columns (ODC), in which the inputs from the two eyes alternate 

equally, are formed by the segregation of the relay cell axons in the lateral 
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geniculate nucleus over the first three weeks of life, according to research by Hrubel 

and Wiesel. [14] If one eye is closed at birth, its ocular dominance bands contract and 

those from the other eye grow. Enlargement of the LGN cell bodies is hypothesized to 

be caused by the more extensive axonal arborizations in the expanded ocular dominance 

bands of the other eye in the visual cortex. The number of synapses in the primary visual 

cortex continues to increase until 6 months of age, after which it gradually falls back to 

adult levels. [15] It's possible that the development of these connections over time is what 

makes them more vulnerable to vision impairment and the various symptoms of 

monocular impairment as they get older. [16] Compared to magnocellular cells, 

parvocellular cells place greater importance on these interactions. 

 
The cerebral circuitry is still developing during the postnatal period. Ocular dominance 

is interchangeable, plasticity is necessary for development, and the ODC matures for 

another 36 months after birth. [17] The GABAergic interneurons in layer 2 and 3 of V1 

finish the development process by ensuring that the visual experiences from the two 

eyes coincide. [18] The maturation process makes the cortical circuit immune to altered 

visual experience as happens after the age of 10 years. However, cortical plasticity is 

never fully lost in adults, and if there are any ways to restore the plasticity of the cortical 

circuit, amblyopia is curable. These interneurons are inhibitory in nature, and inhibition 

of these interneurons can theoretically prolong the plasticity period. [19] 

 
Although it manifests as decreased visual acuity in the amblyopia eye, Oessaud et al. 

stated that amblyopia is a developmental disorder of the entire visual system. Other 

abnormalities of the visual function, such as decreased contrast sensitivity and 

stereoscopic vision, are observed, and some abnormalities can be found in the "good 

eye." Amblyopia may be caused by organic pathology of the visual pathways, visual 

deprivation, and/or functional problems, especially anisometropia or strabismus since 

it occurs at the vital phase of the brain's development. [20] 
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Figure 1: Sequence of visual area in the brain of macaque monkey 

(Adapted from Critical periods and Amblyopia; Nigel .Daw) 

 
The order of the visual regions as they are organized in the macaque monkey's brain. 

The main visual cortex in the occipital brain receives signals from the retina before 

being projected to other intermediate sections of the cortex and finally to the temporal 

cortex. For the macaque monkey, areas V2, V3, V4, and V5 have been identified. Still 

being discovered are the analogous regions in the human cortex. The visual properties 

that each area processes are only partially understood: the retina converts signals about 

brightness into signals about contrast; the primary visual cortex integrates information 

from the two eyes; cells in the primary visual cortex analyze the orientation of edges 

and direction of movement; area V4 processes colour and form; area V5 processes 

movement and depth; and faces are processed in the macaque monkeys and human's 

temporal cortex in a region near the temporal lobe (color agnosia and prosopagnosia 

have separate locations). [21] 

 
Visual experiences, both uniocular and binocular, have a significant impact on the 

growing functional and anatomical organization of the visual system during a period 
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of extraordinary developmental plasticity. Visually significant circumstances, such as 

visual deprivation, strabismus, anisometropia, or the aberrant visual environment during 

the time, result in severe electrophysiological and morphological abnormalities in the 

striate cortex and lateral geniculate nucleus. There are reductions in the number of cells 

that respond to deprived vision, a loss of binocularly responsive cells, sharing of cells 

in the LGB laminae that serve the deprived eye, and severe anomalies in the response 

characteristics of the cells that endure throughout life. [22] 

 
The phrase "critical period" started to be used frequently. It refers to the time when 

deprivation has the most impact rather than the initial stages of development or the time 

when recovery is possible. [23] Amblyopia is a condition that has its roots in the concept 

of key phase of visual development plasticity. The critical period starts at 4 months of 

life, likely reaches its peak by 2 years, is significantly reduced by 5 years, and then 

experiences a steady decline before ceasing around 12 years of age. Not all visual 

functions may have the same time beginning of the critical period. [24] 

 
Strabismic amblyopia: Constant, non-alternating, or unequally alternating tropics 

(usually esodeviations) are likely to produce amblyopia. This condition is known as 

strabismic amblyopia. The fixating eye dominates the cortical vision centers as a 

result of competing or inhibitory interactions between the neurons carrying the non- 

fusible inputs from the two eyes, and the non-fixing eye's response to input is 

chronically decreased.[25] 

 
Refractive amblyopia: Untreated unilateral or bilateral refractive defects lead to 

amblyopia. When the two eyes' different refractive errors result in one eye's retinal 

image being chronically more out of focus than the other, anisometropic amblyopia 

develops. This type of amblyopia can happen along with strabismus. Purely ametropic 

amblyopia is believed to be caused by interocular competition or inhibition that is 

similar (but not necessarily identical) to that which causes strabismic amblyopia. Image 

blur is hypothesised to directly affect the growth of visual acuity in the implicated eye, 

leading to interocular competition or inhibition. Amblyopia is more likely to occur and 

becomes more severe when there are higher degrees of anisometropia or astigmatism. 

Early childhood bilateral astigmatism that is not treated 
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can cause loss of resolving power just in the chronically blurred meridian (meridional 

amblyopia). [25] 

For ametropic amblyopia: Patients with refractory errors more than > 1.0D spherical 

in both eyes resulting in vision less than 6/12 or equal to 6/12 in one or both eyes and 

no associated strabismus or any other ocular pathology .Anisometric amblyopia: Who 

had amblyopia in the presence of anisometropia that was 1 D or greater than 1 D in 

spherical or 1.5 D or greater difference in astigmatism between both the eyes that had 

persisted for more than 4 weeks after spectacle correction, in the absence of any 

measurable heterophoria. [25] 

Meridional amblyopia: Patient who had regular astigmatism equal to or more than 1.5 

D of astigmatism in both eyes, resulting in decrease of vision in one or both eyes and 

no associated strabismus or other ocular pathology. [26,27] 

 
Visual deprivation amblyopia: A blurry image appears on the retina as a result of total 

or partial occlusion of the ocular medium. Congenital or early-onset cataracts are the 

most prevalent cause of deprivation amblyopia, but other factors such as corneal 

opacities, infectious or non-infectious intraocular inflammation, vitreous hemorrhage, 

and ptosis are also implicated. Although it is the least frequent type of amblyopia, it is 

also the most severe and challenging to treat. Due to the direct developmental effects 

of extreme image degradation, the amblyopic visual loss brought on by a unilateral 

obstruction within the pupil is likely to be greater than that brought on by a bilateral 

deprivation of a similar degree. The visual acuity in bilateral cases can be 20/200 or 

worse. Newborns with visually threatening unilateral cataracts have a favorable 

prognosis when the cataract is removed and optic correction is in place by 1 to 2 months 

of age. Amblyopia is more common in children who were premature, small for 

gestational age, developmental delays. Environmental risk factors include maternal 

smoking, and drug or alcohol use during pregnancy. Amblyopia is classified as 

deprivation, strabismic and refractive.[25] 

Clinical features: 

It's crucial to keep in mind that the following requirements must all be met before an 

amblyopia diagnosis could be made. 

1. Signs of decreased visual acuity are typically unilateral but can also be bilateral. 
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2. The presence of amblyogenic factors in a child in the amblyogenic age group, 

such as strabismus, severe uneven or uncorrected refractive error, and signs of 

visual deprivation due to congenital cataract, ptosis, or corneal opacity. 

3. The loss of vision has no other explanation. 

 
 

Reduced foveal acuity is the hallmark feature of amblyopia. Unilateral amblyopia is 

defined as at least a two-line difference on the Snellen chart or a two-octave difference 

on the preference gazing test. The visual acuity in each eye must be less than 20/40 for 

bilateral amblyopia. A visual acuity of 20/40 or worse with at least a 3 log MAR line 

difference between the eyes was considered amblyopia according to the amblyopia 

treatment study.[28] 

Children greater than 3 years visual acuity can be determined by Snellen‟s chart‟s, “E” 

charts or pictorial charts can be used. 

 
Amblyopic factors: 

Premature birth, small for gestational age, developmental delay, or having an 

amblyopic first-degree relative are risk factors for amblyopia. According to some 

studies, environmental factors, such as maternal substance abuse during pregnancy, are 

linked to an increased risk of amblyopia or strabismus. Amblyopia is nearly four times 

more common in children who were born prematurely, were small for gestational dates, 

[29,30] or had an amblyopic first-degree relative. [31,32] Compared to healthy, full-term 

infants, children with developmental delays are six times more likely to have 

amblyopia. [33] An increased risk of amblyopia or strabismus may be attributed to 

environmental variables including maternal smoking [34] and drug or alcohol use during 

pregnancy. [35] 

The high amblyogenic tendency is present in unilateral congenital cataracts, ptosis, or 

other medial opacities. High levels of refractive error, particularly hypermetropia of 

more than 3.5D and astigmatism of >1.5D, should raise suspicions of amblyopia. 

Microtropia and small angle esodeviations are also frequently found in association with 

amblyopia. Similar to strabismus, visual deprivation, and refractive error, bilateral 

amblyopia can be caused by these conditions. [36] 

How to screen amblyopia? 
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Measuring visual acuity is crucial since best corrected visual acuity is a key component 

of the amblyopia diagnosis. It's also important to look for amblyogenic variables 

including cataracts, ptosis, and strabismus by performing a comprehensive anterior 

segment examination. It's crucial to perform a dilated fundus examination to rule out 

any posterior section abnormalities. 

When to screen amblyopia? 

 
When to screen for amblyopia is a topic of debate. The benefit of screening children 

in this age group is that effective intervention can be taken to treat amblyopia and its 

cause. Effective measure in the long term not only decreases the prevalence of 

amblyopia but also decreases long term ocular morbidity. Since the critical period is 

between 3 and 12 years, it is better to screen children in this age group. enhances one's 

quality of life. [24] 

Prevention: 

 
The earlier clinically significant refractive error and strabismus are found and treated, 

the greater possibility for presenting amblyopia.[37] Vision screening is necessary to 

identify characteristics that predispose to amblyopia.[38] Even while older kids and 

teenagers might reasonably be expected to experience an improvement in visual acuity 

when amblyopia is present, it appears that the likelihood of successful therapy is 

highest in young children.[39] 

A study by Pediatric Eye Disease Investigator group of treatment for moderate 

strabismic and /or anisometropic amblyopia demonstrated that the visual acuity of the 

amblyopic eye improved to 20/30 or better 6 months after initiating treatment in 

approximately three-quarters of children under 7 years of age.[40] 

Treatment of amblyopia: 

 
The likelihood of achieving normal vision in an amblyopic eye depends on a variety of 

factors, including the age of onset, the cause, the severity, the duration of amblyopia, 

adherence to the treatment, and coexisting factors. The foundation of treatment is the 

correction of the cause, which is a refractive error, the removal of the cause of 

deprivation, the correction of strabismus, and the promotion of the amblyopic eye over 

the normal. 
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Treatment is based on the child‟s age, visual acuity, and compliance and response to 

previous treatment as well as the child‟s physical, social, and psychological status. 

Treatment of amblyopia includes: 

 

1. Optical correction of significant refractive error 

 
2. Patching 

 
3. Pharmacological treatment 

 
4. Refractive surgery 

 
5. Alternative therapies. 

 
Refractive error correction: Regardless of whether the cause is anisometropic, 

strabismic, or both, treating refractive error alone is the first step. [41] The amblyopic 

eye's visual acuity improves significantly between 4 and 12 weeks after which it reaches 

a plateau and continues to steadily improve. [42] It takes 18 to 22 weeks to acquire the 

best results from refractive adaptation. 

 

Occlusion: The amblyopia treatment study (ATS) found that six hours of prescribed 

daily patching produces an improvement of visual acuity that is similar in magnitude to 

full-time occlusion therapy prescribed for treating severe amblyopia in children under 

the age of seven. If VA in the amblyopic eye fails to improve further by using 

spectacles, and there is still a difference of 0.20 logMAR or more between the two eyes, 

occlusion therapy is initiated. When used as initial therapy for children with mild 

amblyopia, 2 hours of prescribed daily patching improves visual acuity in a manner 

comparable to that of 6 hours of daily patching. Through the age of 15, the treatment's 

positive effects seem to stay stable. For older kids and teenagers, patching should be 

taken into consideration, especially if they have never received treatment.[43] 

Pharmacological treatment: 

 
i) Atropine penalization- It is now a recognized method of treating amblyopia and is 

frequently utilized in place of occlusion therapy, particularly when there are problems 

with adherence, occlusion failure, or maintenance therapy. By paralyzing the ciliary 
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muscle, atropine solution 1% optically defocuses the non-amblyopic eye. In a 

preliminary investigation by Foley Nolan et al., atropine penalization as the main 

treatment for strabismic and/or anisometropia amblyopia was found to be beneficial. 

[44] The first ATS study compared the effectiveness of daily administration of 1% 

atropine in the sound eye to 6 hourly daily patching in children of 3 to 7 years with 

moderate amblyopia and found similar improvement. Though the improvement was 

slower with atropine penalization, the magnitude of improvement was similar in 6 

months. A subsequent RCT compared less frequent administration of 1% atropine drops 

(weekend only) to daily atropine in children 3 to 7 years old with amblyopia and 

found similar improvement in 4 months durations. Atropine penalization may be 

systemic side effects, including dry mouth, tachycardia, delirium, photophobia, ocular 

pain, headache and lowed seizure threshold. [43] 

ii) Levodopa-Carbidopa: Iuvone et al. have put forth the theory that elevating dopamine 

levels, which are decreased in deprivation amblyopia, may improve vision.[45] In a 

different prospective trial, when daily levodopa with carbidopa was prescribed along 

with continued 2 hour/day patching in cases of moderate amblyopia, no clinically 

significant or meaningful improvement in VA was observed.[46] 

iii) Citicoline: confers both cholinergic and neuroprotective qualities. Early research in 

adults showed improvement in VA with citicoline augmenting patching, but this 

improvement was not maintained following medication discontinuation. Levodopa's 

use is the subject of more research than citicoline, and as of the time of this analysis, 

none of the studies on citicoline had included follow-up periods longer than 3-6 

months.[47] 

Optical penalization: The term "optical penalization" refers to the blurring of the normal 

eye, which is usually accomplished by positive defocus (overplus glass) or by using a 

plano lens in place of the normal eye's optical correction. This procedure is frequently 

used in children who have received atropine treatment but have not yet achieved normal 

VA in the amblyopic eye, and it has been hypothesized that atropine and optical 

penalization may work together in synergy.[48] In cases of moderate amblyopia, optical 

penalization may be helpful as a first line of treatment, a maintenance regimen, or an 

alternative treatment if patching fails. There are cases of 
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reverse amblyopia when atropine treatment is combined with under-correcting 

hypermetropia in the non-amblyopic eye with a plane lens, therefore VA of the non- 

amblyopic eye should be carefully monitored.[49] 

Bangenter filter: Bangerter filters are semi-opaque foils that can be affixed to spectacles 

in order to diminish the VA of the non-amblyopic eye. They are an alternative therapy 

option for mild to moderate anisometropic amblyopia. These blur filters are available 

in many grade densities and are intended to lower VA to a range of 0.0 to 1.0 log MAR. 

[50] They are mounted to the back of the spectacle lens of the amblyopic eye and are 

worn all the time. These carefully chosen filters must result in a decrease in VA to a 

range where there is no amblyopia of the eye. The Bangerter filters were found to have 

a quicker rate of VA recovery in a randomized trial by Ageri et al, although there was 

no difference after a year.[51] 

Emerging trends in amblyopia treatment : 

 
i) Liquid Crystal glasses: It offered the non-amblyopic eye an electronic, controlled 

occlusion. [52] In light of this, an LCG lens is utilised as an intermittent flickering shutter 

switched between "on" or occlusion or "off" or light transmission in front of the non-

amblyopic eye. The flickering interval can be changed depending on the patient's age, 

the severity of their amblyopia, and the length of their treatment. A possible alternative 

therapy for children with moderate amblyopia aged 3 to 8 years old is intermittent 

occlusion therapy with LCG, according to some studies. [53] 

ii) Perpetual learning: Refers to "any relatively permanent and consistent change in the 

perception of a stimulus array, following practice or experience with this array."[54] The 

Cambridge Visual Stimulator (CAM), a device that allowed patients to passively view 

high contrast rotating five-wave gratings with the amblyopic eye, is thought to be the 

first implementation of perpetual learning theory. [55] In several investigations on adult 

amblyopia, it was discovered that training in monocular perception not only improved 

the monocular function of the participants' amblyopic eye but also their ability to 

combine their monocular and binocular vision. [56] To rebalance the interocular balance 

of excitatory and inhibitory contacts, "push-pull" treatment simultaneously stimulates 

the weak eye while entirely blocking the perception of the strong eye. [57] 
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iii) Video gaming: The use of video games is based on the idea that they improve a 

variety of visual skills in people with normal vision, such as light sensitivity, [58] contrast 

sensitivity, [59] visual crowding, [60] and visual attention.[61] Three methods have been 

developed to study their impact on amblyopia. The first is to play a video game while 

wearing a patch over the non-amblyopic eye to enhance aspects of crowding. The 

second technique uses dichoptic vision as an anti-suppression tactic, presenting an 

identical background to both eyes while giving the amblyopic eye a more enriched 

foreground. Playing a video game made particularly to induce stereopsis is the third 

tactic.[62] 

iv) Dichoptic training: To overcome suppression and enable binocular combination, 

stimuli are delivered individually to each eye, with lower contrast stimuli being 

presented to the fixed eye.[63] In the event that subjects complete the task successfully, 

the contrast in the dominant eye is gradually increased until it is equal in both eyes. 

According to the theory behind this design, the adult brain cannot learn to see through 

an amblyopic eye because inhibitory signals from the fixed eye dampen cortical inputs 

from the amblyopic eye.[64] 

Refractive surgery: Children who are unable to use normal eyeglasses or contact lenses 

due to severe anisometropia and isometropia linked with amblyopia have undergone 

effective refractive surgery. Photorefractive keratectomy (PRK), laser- assisted 

subepithelial keratomileusis, and laser-assisted in situ keratomileusis are examples of 

extraocular procedures (LASIK). [65] Due to the strict indications for pediatric refractive 

surgery and the concerns for long-term effects on the developing eye, the field of 

pediatric refractive surgery has developed slowly, and publications are scarce. 

Intraocular techniques include refractive lensectomy and phakic intraocular lenses.[66] 

Valeria Mocanu et al [7] conducted a study in 2017 to study the prevalence and the risk 

factors of amblyopia in a pediatric population with refractive errors from an Eastern 

European Country. The study consisted of 1231 children aged between 5- 16years who 

had a refractive error. A cross-sectional study was done from January to August 2017. 

Every child underwent an ophthalmological evaluation. Amblyopia was defined as 

Visual acuity less than 0.63. Parents‟ participation was required for 
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interviewing. The questionnaire contained details about their family history of 

amblyopia, the child‟s maternal nutritional status preconceptiontion period, the history 

of maternal smoking or work in a toxic environment, the child‟s birth history, history 

of congenital nasolacrimal duct obstruction (CNLDO). Amblyopia was prevalent in 

2.8% of the participants. Amblyopia was also linked to ocular abnormalities such as 

hyperopia (p=0.0079), astigmatism (p=0.046), anisometropia (p0.0001), esotropia 

(p0.001), exotropia (p=0.0195), CNLDO (p0.001), and a family history of amblyopia 

(p0.001). Low birth weight (p 0.0009), prematurity (p 0.001), an Apgar score under 7 

(p = 0.0008), mother age, maternal smoking history, or work in a toxic environment (p 

0.001) were non-ocular risk factors for amblyopia. The study found that the risk 

variables were controllable, thus prenatal women must receive proper health education 

to ensure better management. 

 

Sunil Ganekal et al [8] conducted a study in 2013 to study the etiology and prevalence 

of amblyopia in school children in Southern India. A total of 4020 kids between the 

ages of 5 and 15 were recruited for the study. All students underwent comprehensive 

ophthalmological testing and had their vision corrected to the best corrected visual 

acuity. Ametropic amblyopia is the name given to amblyopia caused by a high 

refractive error that results in poor visual input. Anisometric amblyopia was identified 

when the interocular refractive error was >=1D different. Squinting-related visual input 

conflicts between the eyes were identified as strabismic amblyopia. Deprivation 

amblyopia is the term used to describe amblyopia caused by obstruction in the visual 

field. Amblyopia was 1.1% prevalent (n = 44). Boys were somewhat more likely to 

experience amblyopia (n=25,57%) than females (n=19,43%, p=0.6). 16 children 

(36.3%) had severe amblyopia, whereas 28 (63.7%) had mild to moderate amblyopia. 

Ametropia (50%) and anisometropia (40.9%) were the underlying amblyogenic causes, 

followed by strabismus (6.8%), visual deprivation (4.5%), and mixed causes (2.2%). 

There was no statistically significant difference between children in rural areas (1.2%) 

and urban areas (0.9%) in terms of the prevalence of amblyopia. They came to the 

conclusion that ametropia and anisometropia were the most frequent causes of 

amblyopia and that their incidence among schoolchildren was 1.1%. 
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Bhatnagar KR et al [9] conducted a study in 2019 to determine the prevalence of 

amblyopia among 6 to 16 years old school-going children in Faridabad, Haryana. 2,370 

randomly chosen students were included in the cross-sectional study. Snellen's chart 

was used to measure visual acuity. Retinoscopy and an autorefractometer were used to 

measure the refractive errors. A cover test was utilized to examine strabismus. The 

fundus, red reflex, anterior segment, and lens opacities were all evaluated by direct 

ophthalmoscopy. Best corrected visual acuity of less than 6/12 or 20/40 in one or both 

eyes without any structural issues was used to identify functional amblyopia. With 

differences between the genders, 1.39% of participants (n=33) had amblyopia. More 

males (n=22; 66.66%) than females (n=11; 33.33%) were amblyopic. 28 (84.84%) 

students had amblyopia due to refractive defects, which included hyperopia (17), 

myopia (7), and astigmatism (4). One (3.03%) student had amblyopia brought on by a 

poor vision. We discovered strabismus in 4 (12.12%) of the cases. Anisometropia 

(24) (72.72%) and hyperopia (17) (51.51%) were significant amblyogenic risk factors 

for refractive errors. There were more cases of unilateral amblyopia (29/33) than 

bilateral amblyopia (4/33) (P 0.001). More people (25/33) with moderate amblyopia 

than (8/33) with severe amblyopia (P=0.004). The study found that the most effective 

method for identifying refractive and amblyopic problems is school screening. It is very 

helpful in detecting treatable causes of visual impairment early on, particularly 

refractive problems, and in avoiding long-term repercussions. Amblyopia was mostly 

caused by refractive error, which, if not treated promptly, can result in long-term visual 

impairment as well as financial and psychological issues in later life. The study placed 

a strong emphasis on the necessity of screening programs in schools, public awareness 

campaigns (for proper spectacle prescription), and parent education. 

Karen Hendler et al [10] conducted a study in 2012 to report the outcome of ophthalmic 

examination in preschool children in LA country, who failed during screening with 

Retinomax autorefractor. Under the University of California Los Angeles (UCLA) 

preschool vision programme, approximately 11,260 preschoolers in the Los Angeles 

region between the ages of 3-5 were screened using the Retinomax Autorefractor. The 

ophthalmologists aboard the UCLA Mobile Eye Clinic examined the 1007 kids who 

failed the screening. Amblyopia was classified as bilateral if the best-corrected visual 

acuity (BCVA) was 20/50 for children under 4 years old and 20/40 for children over 4 

years old, and as unilateral if there was a >2-line interocular 
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difference. 740 (74% of the people screened) had their glasses prescription. For all of 

the children that were tested, the uncorrected visual acuity was 0.4± 0.2 (logMAR mean 

SD), and the BCVA was 0.2± 0.1. 58% of the 88% of patients who underwent 

cycloplegia had hyperopia (SE >= +0.50 diopter [D]), with a mean of +2.50 D, while 

21% had myopia (SE =-0.50 D), with a mean of -1.40 D. 69% of people had 

astigmatism, with a mean of 1.97 D. (range 0–5.75). In 26% of those analysed, spherical 

and cylindrical anisometropia both exceeded 1.00 D. 0.8% of the original population, 

or 9% of those evaluated, had refractive amblyopia. Early detection and treatment of 

uncorrected refractive problems and amblyopia are made possible by screening. Early 

intervention improves quality of life and prevents amblyopia in children. 

Sapkota K et al [11] conducted a study in 2011 to determine the prevalence and the 

pattern and types of refractive error in children with amblyopia in a tertiary care center 

in Nepal. All children at the Nepal eye hospital had cycloplegic refraction and an 

ophthalmological examination. Refractive error patterns were identified, as well as 

relationships between different forms of refractive error and amblyopia. 0.7% (440) of 

the 62,633 kids that were examined in NEH throughout the study period had amblyopia. 

The average age of the patients was 7.74± 2.97 years, and 248 (56% of them) were men. 

The most frequent factor contributing to amblyopia was anisometropia (p 0.001). Due 

to severe ametropia, one-third (29%) of the individuals developed bilateral amblyopia. 

With a visual acuity of 20/120 or worse, severe amblyopia affected 40% of the eyes. 

Astigmatism affected 59.2% or about two-thirds of the eyes. According to the study, 

anisometropia is the most common cause of amblyopia, which has a frequency of 0.7% 

in the Nepal Eye Hospital. 

Pascual M et al [67] conducted a study to evaluate risk factors for unilateral and bilateral 

amblyopia in the Vision in Preschoolers (VIP) belonging to 3-5years age group Head‟s 

Start pre-schoolers . All children underwent thorough eye exams, including cover 

testing, cycloplegic retinoscopy, threshold visual acuity (VA), and ophthalmologists 

and optometrists with VIP certification and paediatric patient care experience. 

Monocular threshold VA was assessed using a single-surround HOTV letter protocol 

without correction, and when retest requirements were satisfied, the assessment was 

repeated with full cycloplegic correction. An interocular difference in 
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best-corrected VA of two lines or more was used to characterise unilateral amblyopia. 

For 3-year-olds and 4- to 5-year-olds, bilateral amblyopia was defined as a best- 

corrected VA in each eye that was worse than 20/50 and worse than 20/40, respectively. 

. In which this larger sample of Head Start students (n = 3869), 144 students (3.7%) and 

296 students (7.7%) showed bilateral and unilateral amblyopia respectively. An 

elevated likelihood of unilateral amblyopia was independently linked to the presence of 

strabismus (P0.0001) and larger magnitudes of major refractive errors (myopia, 

hyperopia, astigmatism, and anisometropia; P 0.00001 for each). 91% of children with 

unilateral amblyopia had strabismus, hyperopia of 2.0 diopters (D) or more, 

astigmatism of 1.0 D or more, or anisometropia of 0.5 D or more. Higher levels of 

bilateral hyperopia (P 0.0001) and astigmatism (P 0.0001) were independently linked 

to a higher probability of bilateral amblyopia. 76% of kids had bilateral astigmatism or 

hyperopia of at least 3.0 D on each side. 

Gupta M et al [68] conducted a study to know the profile and pattern of amblyopia in 

children aged 5-15 years with refractive error in Uttarakhand and to compare it with 

national and regional (South Asian) studies. 360 children aged 5 to 15 who visited the 

OPD between September 2014 and February 2015 underwent thorough ophthalmic 

examinations as part of a retrospective cross-sectional study. The study comprised 

children with eyesight 6/12 and no pathological lesions. Amblyopia affected 8.6% of 

the population (n=31), with no discernible gender differences (p>0.05). The overall 

prevalence of astigmatism-related amblyopia was 41.93% (n = 13), followed by 

hypermetropia (32.25%) (n = 10) and myopia (25.8%) (n = 8). Age of presentation was 

5 to 10 years in 51.61% of cases, whereas > 10 years in the remaining instances. More 

people (58.06%) had binocular amblyopia than had unilateral amblyopia (41.93%). 

Afsari S et al [69] conducted a study to determine the prevalence of anisometropia in 

Australian preschoolers by age and ethnicity, as well as to evaluate in this population- 

based study the risks of amblyopia and anisometropia in relation to rising ametropia 

levels. The Sydney Pediatric Eye Disease Study comprised 2090 kids (aged 6-72 

months) who underwent thorough eye exams that included cycloplegic refraction. For 

the entire sample and in children of European-Caucasian ethnicity, the prevalence of 

SE and cylindrical anisometropia 1.0 D was 2.7% and 3.0%, respectively. For 
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children of East Asian ethnicity, the prevalence was 1.7% and 5.2%; South Asian 

ethnicity, 2.5% and 3.6%; and Middle Eastern ethnicities, 2.2% and 3.3%. The 

prevalence of anisometropia was lower or comparable to that found in the Strabismus, 

Amblyopia, and Refractive Error in Singapore research, Multi-Ethnic Pediatric Eye 

Disease Study, and the Baltimore Pediatric Eye Disease Study. Cylindrical 

anisometropia risk (OR) was 12.4 (CI 4.0 to 38.4) and anisometropic amblyopia risk 

(OR) was 6.5 (CI 2.3 to 18.7), respectively. An rising risk of anisometropia was 

discovered. 

Dirani M et el [70] conducted a study to determine the prevalence of refractive error 

types in Singaporean children aged 6 to 72 months. A total of 3009 kids were 

investigated (72.3 percent participation rate). 1375 boys and 1264 girls' right eye 

(OD) cycloplegia data were available (mean age, 41 months). The average OD SE was 

0.69 D. (SD 1.15). With no gender differences, the overall frequency of myopia was 

11.0% (P = 0.91). High myopia (at least 6.00 D) was present in 0.2% of the population. 

Anisometropia, astigmatism, and hyperopia had prevalence‟s of 1.4%, 8.6%, and 0.6%, 

respectively. 95% of astigmatism (cylinder axes between 1° and 15° or 165° and 180°) 

was with-the-rule astigmatism. Children between the ages of 6 and 11, 12 to 23, 24 to 

35, 36 to 47, 48 to 59, and 60 to 72 months, in that order, had 

myopia in 15.8%, 14.9%, 20.2%, 8.6%, 7.6%, and 6.4% of cases, respectively. 

 
Pai AS et al[71] conducted a study to determine the prevalence of and factors associated 

with amblyopia in a sample of Australian preschool children. 27 (1.9%) of the 1422 

kids they studied between the ages of 30 and 72 months had amblyopia or were 

suspected of having it. With a mean VA of 20/50, the amblyopic eyes' mean spherical 

equivalent was about 3.57 diopters. Only 3 of the 27 children with amblyopia had 

amblyopia previously diagnosed or treated. Amblyopia was found to be significantly 

correlated with hyperopia (odds ratio [OR], 15.3; 95% confidence interval [CI], 6.5-

36.4), astigmatism (OR, 5.7; 95% CI, 2.5-12.7), anisometropia (OR, 

27.8; 95% CI, 11.2-69.3), and strabismus (OR, 13.1; 95% CI, 4.3-40.4) in regression 

analysis controlling for age, gender, and ethnic Amblyopia did not significantly 

correlate with maternal smoking, low birthweight (2500 g), preterm birth (37 weeks), 

mother age, gender, ethnicity, or socioeconomic status indicators (all P0.05). 
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Friedman DS et al[72] conducted a study to determine the age-specific prevalence of 

strabismus in white and African American children aged 6 through 71 months and of 

amblyopia in white and African American children aged 30 through 71 months.3.3% 

of white children and 2.1% of African American children had manifest strabismus 

(relative prevalence [RP], 1.61; 95% confidence interval [CI], 0.97-2.66). Nearly half 

of all strabismus in both groups was accounted for by either exotropia or esotropia. 

Among 84 white infants between the ages of 6 and 11 months, there was only one 

instance of strabismus. In children 60 to 71 months old, rates were higher (5.8% for 

white children and 2.9% for African Americans [RP, 2.05; 95% CI, 0.79-5.27]). 12 

(1.8%) white and 7 (0.8%) African American children had amblyopia (RP, 2.23; 95% 

CI, 0.88-5.62). Amblyopia on both sides affected just 1 child. 
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MATERIALS AND METHODS 

 
The study was conducted in the Department of Ophthalmology, AIIMS, Jodhpur in 

association with Department of Pediatrics AIIMS, Jodhpur, and the Department of 

Community Medicine and Family Medicine AIIMS, Jodhpur after obtaining approval 

by the Institutional Ethics Committee(AIIMS/IEC/2021/3361) and we adhered to the 

Declaration of Helsinki. 

STUDY DESIGN: A cross-sectional, observational study. 

 
INCLUSION CRITERIA EXCLUSION CRITERIA 

Study Group: 

1. Eligible children belonging to 3 to 

12 years of age who were 

preschool and school-going and 

were diagnosed as amblyopic after 

thorough ophthalmological 

evaluation. 

2. The eligible children who have an 

amblyopic eye with best-corrected 

visual acuity (BCVA) of 0.2 to 0.8 

logMAR (20/40 to 20/125) and 

0.1 logMAR (20/25) or better 

BCVA in fellow eye. 

3. Visual acuity difference between 

two eyes at least 0.2 LogMAR 

(2lines). 

4. Children spherical equivalent 

difference ≥0.50 dioptres (D) 

between the eyes, or a difference of 

astigmatism in any meridian 

≥1.50 D. 

1. Children with other organic 

ophthalmic conditions that can 

hamper visual acuity (e.g., 

Glaucoma, optic nerve diseases). 

2. Children who are non-cooperative 

for visual acuity and refraction 

tests. 
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SAMPLING 

 

 

SAMPLE SIZE: 

n= Z2 p q / l2 

Z2 = 3.84 

P = 1.1% (According to prevalence reported in study conducted by Sunil Ganekal et 

al) 

q = 98.9% 
 

L = 5% 
 

n= 1671 
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METHODS: 

 
The study was conducted in the Department of Ophthalmology, All India Institute of 

Medical Sciences, Jodhpur. The study was based on preschool and school-going 

children residing in the Jodhpur district. After seeking permission from district health 

administration covering schools of government and private set up; a randomized 

selection of schools was done based on the representative population whose school 

heads have granted permission for screening. Requisition letters were sent to all the 

selected schools seeking permission from the respective school heads. A screening 

program was held in schools where children attending school were evaluated for 

thorough ophthalmological examination. A team of ophthalmologists and optometrists 

were taken for screening. After the screening, a list of students who needed further 

evaluation or treatment was given to their respective teachers. The parents of these 

students were requested to bring their children to our hospital outpatient department for 

further evaluation. 

Parents or guardian of the children satisfying the inclusion criteria were explained about 

the study via a patient information sheet and written informed consent was taken either 

from the class teacher or guardian. Children who were willing to take part in the study 

were then evaluated and baseline parameters were recorded. 

The children participating in the study were divided into 3 age groups. Group A 

included children between 3-5 years, group B between 6-9 years, and group C between 

10-12years age group. 

A proforma was distributed to the children by the class teacher which needed to be filled 

by the parents or with the assistance of the class teacher. Proforma consisted of detailed 

information regarding birth history which included the mother‟s age, weight, and height 

at the time of conception; history of any substance abuse or working in a toxic 

environment during pregnancy. History regarding intra-natal and post-natal 

complications were also taken. History regarding any ocular pathology such as 

congenital nasolacrimal duct obstruction, genetic diseases, family history of amblyopia, 

and developmental delay was taken. The filled proforma was then collected by the class 

teacher. 
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A standard procedure was followed for each participant. Each child underwent a 

detailed ophthalmological examination which included visual acuity, best corrected 

visual acuity, binocular alignment, ocular motility, intraocular pressure measurement, 

external examination, anterior segment examination, cycloplegic retinoscopy/refraction 

and funduscopic examination. These examinations were conducted within the school 

premises. 

Visual acuity testing comprised identifying optotypes, letters, numbers, or symbols 

which were preferred for assessment of visual acuity as per their age group For group 

A Tumbling E chart and pictorial vision charts were used while in group B and group 

C LogMAR acuity chart at 4m distance and Snellen‟s visual acuity chart at 6m distance 

were used for visual acuity assessment. 

The children who could not attain 6/6 vision underwent subjective refraction. Each 

child underwent cycloplegic refraction and objective refraction with retinoscopy after 

instilling cyclopentolate eye drops. Children were prescribed glasses, post mydriatic 

test. 

On the basis of the refractive error, refraction was classified into three groups- myopia, 

hypermetropia, and astigmatism. Myopia was subclassified based on severity as mild 

(<3.0D), moderate (3.0-6.0D), and high myopia (>6.0D). Similarly, hypermetropia was 

classified as mild (<2.0D) , moderate (2-4 D, )and high hypermetropia (>4.0D) . 

Likewise, astigmatism was also classified as mild (<1.0D), moderate (1.0-2.0D), and 

high astigmatism (>3.0D). 
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Figure 2 :Subjective refraction for assessing best corrected visual acuity 

(Source: Department of Ophthalmology, AIIMS Jodhpur) 

The children who could not attain the best corrected visual acuity as 6/6 were enlisted 

and names were given to the class teacher to bring their child to AIIMS outpatient 

department for further evaluation. 

Intra ocular pressure was measured digitally in school premises. Whereas the children 

who were called in the AIIMS outpatient department, intraocular pressure was 

measured with air puff method of non-contact tonometry. 

External examination of lids and adnexa was done which included assessment of the 

eyelids, eyelashes, lacrimal apparatus, orbit. Anterior segment examination- cornea, 

conjunctiva, anterior chamber, iris, and lens was done using torch light and direct 

ophthalmoscope. Whereas the children who needed further evaluation or treatment 

were evaluated using slit lamp biomicroscopy in AIIMS, Jodhpur. 
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Figure 3: The Measurement of Corneal light reflex 

(Source: Department of Ophthalmology, AIIMS Jodhpur) 

 

 

After external examination, the children who were not orthotropic were further 

evaluated for strabismus. Hirschberg test and the cover uncover test were done. The 

ocular deviation was evaluated by prism bar cover test for near (0.33m) and distant (6m) 

fixations. Thereafter stereo-acuity was tested for strabismic children of age groups B 

and C using the Titmus fly stereo test & all values were transformed to logarcsec for 

the purpose of analysis. Extraocular movements were examined and the overaction of 

muscles along with the pattern of strabismus was noted. 

For children with drooping of upper lids, were evaluated for ptosis and a complete 

ptosis workup was done which included measurement of marginal reflex distance 1 and 

2, levator palpebral superioris action, examination of lid crease, Cogan twitch sign, 

Marcus gunn jaw winking sign as well as extraocular movement and Bell‟s 

phenomenon. 

Funduscopic Examination included the evaluation of the optic disc, macula, retina, and 

vessels using an indirect ophthalmoscope and condensing lens after adequate dilation 

with cyclopentolate eyedrops. Fundus evaluation is important to rule out any retinal 

causes that can lead to decreased vision . After a thorough ophthalmological 

examination, the ocular causes of amblyopia were determined . 
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Figure 4: Indirect ophthalmoscopy 

(Source: Department of Ophthalmology, AIIMS Jodhpur) 

 

 

 
The findings were then recorded and the data was entered and analyzed using the 

latest version of SPSS (Statistical Package for the Social Sciences). 
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STATISTICAL ANALYSIS 

• Data was entered and analyzed using the SPSS (Statistical Package for the 

Social Sciences) version 25. SPSS Statistics is a statistical analysis software 

package that allows you to perform interactively or batch statistical analysis. On 

August 8, 2017, SPSS Statistics released version 25. It was long created by SPSS 

Inc. before being acquired by IBM in 2009. IBM SPSS Statistics is the brand 

name for current versions (after 2015). 

• The nominal, ordinal and continuous variables were identified. 

 
• The data was cleaned and coded for analysis. 

 
• All nominal variables were described using counts and percentages and 

analyzed using Chi-Square test or Fischer's Exact test. 

• All ordinal variables were described using median and IQR and analyzed 

using the Mann-Whitney U test. 

• All continuous variables were described using mean and SD and analyzed 

using the Independent Samt-test. 

• The analyzed data was organized in tables. 

 
• Graphs were plotted wherever necessary. 

 
• A p-value of less than 0.05 was considered statistically significant. 

 

 

 
ETHICAL CONSIDERATION 

 
• The following study was conducted after approval from the Institutional Ethics 

Committee. 

• Informed consent was taken from the parents or guardians of the children 

being enrolled in the study by providing them a proper printed consent form 

along with a patient information sheet and after properly explaining the purpose. 
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RESULTS 
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RESULTS 

In our study, a total of 1683 children were evaluated. The mean age of the screening 

population was 8.92±2.20 years, ranging from 3-12years. Amongst them, 36.19% 

(n=609) of children were female and 63.81% (n=1074) were male. Refractive error was 

detected in 99(5.88%) children. The mean best corrected visual acuity in the right eye 

was 0.01±-0.07 and in the left eye was 0.01±0.08. The frequency of refractive error in 

the age group A was 15.15%(n=15), in group B was 32.32%(n=32), and in group C was 

52.53% (n=52). 

In our study, the prevalence of amblyopia was 1.66% (n=28). There was no sex 

predilection for amblyopia in our study(p=0.255). Unilateral amblyopia(57.14%) was 

more common than bilateral amblyopia(42.86%). Refractive amblyopia was the most 

significant ocular risk factor constituting 71.43%(n=20). Anisometropic amblyopia was 

a significant risk factor in 67.86%(n=19) for amblyopia followed by amblyopia caused 

by hypermetropia which was seen in 25%(n=7) and then myopia 7.14%(n=2). The 

majority of the children were affected with a moderate grade of amblyopia. 

The demographic details of the mother at conception were studied. The mean age for 

mothers‟ conception was 22.30±4.30 years. On evaluating the non-ocular risk factors 

for amblyopia, a significant association of amblyopia was noted with the pre-obese 

range BMI of 25-29.9 (p = 0.027) mother, children who had a history of moderately 

preterm birth(p<0.001), and the children who had a history of very low birth weight 

(p=0.001) and low birth weight(p<0.001). Ocular pathology at birth was seen in 

3.57%(n=1) of children, which also had a significant association with amblyopia 

(p=0.016). We found a significant association between post-natal complications and 

amblyopia. 
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Table 1: Gender prevalence of screened children 
 

 

Gender 

Amblyopia  
Total 

 
p 

value 
Present Absent 

N % N % N % 

Male 15 53.57 1059 63.99 1074 63.81  
0.255 

Female 13 46.43 596 36.01 609 36.19 

Total 28 100.00 1655 100.00 1683 100.00 - 

 

 
A total of 1863 children were screened of which 63.81%(n=1074) were male and 

36.19% (n=609) were female. Among the 28 amblyopes, 15 were males and 13 were 

females. There was no sex predilection for amblyopia (p=0.255). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5: Gender prevalence of screened children 
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Table 2: Refractive error in the screened children 
 

Refractive error No. of patients Percentage 

Present 99 5.88 

Absent 1584 94.12 

Total 1683 100.00 

 

Among the 1863 children screened 5.88%(n=99) were diagnosed with refractive error. 
 

 

 

Figure 6: Refractive error in the screened children 
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Table 3:Age distribution of refractive error 

 
 

Age (yrs) 

Refractive error  
Total 

 

P value Present Absent 

N % N % N % 

Group A 15 15.15 292 18.43 307 18.24 0.411 

Group B 32 32.32 515 32.51 547 32.50 0.968 

Group C 52 52.53 777 49.05 829 49.26 0.502 

Total 99 100.00 1584 100.00 1683 100.00 - 

 

 
The children screened were categorized into 3 groups as per their age. In group A there 

were 307 children, group B 547, and in group C 829 children. The frequency of 

refractive error in the age group A was 15.15%(n=15)(p=0.411), in group B was 

32.32%(n=32)(p=0.968), and in group C was 52.53% (n=52)(p=0.502). There was no 

significant association of refractive error with increasing age. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7: Age distribution of refractive error 

777 
800 

700 

600 515 

500 

400 
292 

300 

Refractive error Present 

Refractive error Absent 

200 

100 

 

15 32 52 

Group A Group B 

Age (yrs) 

Group C 

N
o

. o
f 

p
at

ie
n

ts
 



38  

Table 4 : Distribution of refractive error in different age groups 
 

 
Severity of refractive 

error 

Age group  
Total 

Group A Group B Group C 

N % N % N % N % 

 

 

 

 

 

Right 

eye 

Mild Myopia 2 13.33 10 31.25 12 22.64 24 24.00 

Moderate 
myopia 

2 13.33 4 12.50 4 7.55 10 10.00 

Severe myopia 1 6.67 3 9.38 6 11.32 10 10.00 

Mild 

hypermetropia 
0 0.00 1 3.13 10 18.87 11 11.00 

Severe 
hypermetropia 

5 33.33 9 28.13 15 28.30 29 29.00 

Mild 
astigmatism 

0 0.00 0 0.00 0 0.00 0 0.00 

Moderate 

astigmatism 
4 26.67 3 9.38 3 5.66 10 10.00 

Severe 
astigmatism 

1 6.67 2 6.25 3 5.66 6 6.00 

 

 

 

 

 

 
Left eye 

Mild Myopia 2 13.33 9 28.13 12 22.64 23 23.00 

Moderate 

myopia 
3 20.00 7 21.88 5 9.43 15 15.00 

Severe myopia 1 6.67 1 3.13 5 9.43 7 7.00 

Mild 
hypermetropia 

1 6.67 2 6.25 5 9.43 8 8.00 

Severe 
hypermetropia 

4 26.67 10 31.25 19 35.85 33 33.00 

Mild 
astigmatism 

0 0.00 0 0.00 0 0.00 0 0.00 

Moderate 
astigmatism 

3 20.00 1 3.13 5 9.43 9 9.00 

Severe 
astigmatism 

1 6.67 2 6.25 2 3.77 5 5.00 

 

While evaluating the age distribution of refractive errors, group A children were more 

commonly affected by hypermetropia than myopia and astigmatism, while group B 

children were more commonly affected by myopia than hypermetropia and group C 

children had an almost similar proportion of hypermetropia and myopia. 
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Table 5: Frequency of type of refractive error 
 

Severity of refractive error No. of eyes Percentage 

 

 

 

 

 

 
Right eye 

Emmetropia 1583 94.06 

Mild myopia 24 1.43 

Moderate myopia 10 0.59 

Severe myopia 10 0.59 

Mild 
hypermetropia 

11 0.65 

Severe 
hypermetropia 

29 1.72 

Moderate 
astigmatism 

10 0.59 

Severe 
astigmatism 

6 0.36 

 

 

 

 

 

 
Left eye 

Emmetropia 1583 94.06 

Mild myopia 23 1.37 

Moderate myopia 15 0.89 

Severe myopia 7 0.42 

Mild 
hypermetropia 

8 0.48 

Severe 
hypermetropia 

33 1.96 

Moderate 
astigmatism 

9 0.53 

Severe 
astigmatism 

5 0.30 

 

 
We evaluated the frequency of refractive error in either eye. In the right eye, the 

frequency of severe hypermetropia(1.72%) was the highest, followed by mild myopia 

(1.43%), mild hypermetropia (0.65%), moderate to severe myopia (0.59%), moderate 

astigmatism (0.59%) and severe astigmatism (0.36%). Similarly in the left eye 

frequency of severe hypermetropia was highest (1.96%), followed by mild myopia 

(1.37%), moderate myopia (0.89%), moderate astigmatism (0.53%), mild 

hypermetropia (0.48%), severe myopia (0.42%), severe astigmatism (0.30). 
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Table 6: Prevalence of amblyopia in the screened children 
 

Amblyopia No. of patients Percentage 

Present 28 1.66 

Absent 1655 98.34 

Total 1683 100.00 

 

Among the 1683 screened children, the prevalence of amblyopia was found to be 

1.66% (n=28). 

 

 
 

 

Figure 8: Prevalence of amblyopia in the screened children 
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Table 7: Age distribution of amblyopia prevalence 
 

 
Age 

(yrs) 

Amblyopia  
Total 

 

P value Present Absent 

N % N % N % 

Group 
A 

5 1.63 302 98.37 307 100 0.957 

Group 
B 

10 1.83 537 98.17 547 100 0.714 

Group 
C 

13 1.57 816 98.43 829 100 0.762 

 

 
There was no association of amblyopia with increasing age. The prevalence of 

amblyopia in group A was 1.63%(n=5)(p=0.957), 1.83%(n=10)(p=0.714) in group B, 

and 1.57%(n=13)(p=0.762) in group C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 9: Age distribution of amblyopia prevalence 
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Table 8: Laterality of amblyopia 
 

Unilateral/Bilateral 
amblyopia 

No. of patients Percentage p value 

Unilateral 16 57.14  

0.499 
Bilateral 12 42.86 

Total 28 100.00 -- 

 

 
Unilateral amblyopia was more common than bilateral amblyopia and was seen in 

57.14%(n=16)of the children whereas bilateral amblyopia was seen in 42.86%(n=12) 

of the children(p=0.499). 

 

 

 

Figure 10: Laterality of amblyopia 
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Table 9: Ocular risk factors associated with amblyopia 
 

Type of 
amblyopia 

No. of patients Percentage p value 

Refractive 20 71.43  

<0.0001 Strabismic 6 21.43 

Deprivation 2 7.14 

Total 28 100.00 - 

 

 
While evaluating the ocular pathologies of amblyopia, refractive amblyopia was the 

most significant risk factor constituting 71.43%(n=20) (p<0.0001) followed by 

strabismic amblyopia which was 21.43%(n=6). The deprivation amblyopia was 

causative in 7.14%.(n=2) of amblyopes. 

 

 

 

 

Figure 11: Ocular risk factors associated with amblyopia 
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Table 10: Distribution of type of refractive error in amblyopia 
 

Type of refractive 
amblyopia 

No. of patients Percentage 
 

p value 

Hypermetropia 7 25  

0.05 Myopia 2 7.14 

Anisometropia 19 67.86 

Total 28 100.00 - 

 

 
Anisometropic amblyopia was a significant risk factor in 67.86%(n=19)(p=0.05) for 

amblyopia followed by amblyopia caused by hypermetropia which was seen in 

25%(n=7) and then myopia 7.14%(n=2). 

 

 

 

 

Figure 12: Distribution of type of refractive error in amblyopia 
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Table 11: Grading of the severity of amblyopia 

 

Severity of amblyopia No. of eyes Percentage 

 

 
Right eye 

No amblyopia 1663 98.81 

Mild amblyopia 2 0.12 

Moderate amblyopia 10 0.59 

Severe amblyopia 8 0.48 

 

 
Left eye 

No amblyopia 1662 98.75 

Mild amblyopia 1 0.06 

Moderate amblyopia 11 0.65 

Severe amblyopia 9 0.53 

 

 
The majority of the children were affected with a moderate grade of amblyopia followed 

by severe amblyopia and then mild amblyopia. The frequency of moderate amblyopia 

was 10 in right eye and 11 in left eye, severe amblyopia in was 8 the right eye and 9 

left eye, while the frequency of mild amblyopia was 2 in the right eye and 1in the left 

eye. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 13: Grading of the severity of amblyopia 
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Table 12: Distribution of the severity of amblyopia as per age group 
 

 
Severity of 

amblyopia 

Age group  
Total 

Group A Group B Group C 

N % N % N % N % 

 
Right 

eye 

Mild 0 0.00 0 0.00 2 25.00 2 10.00 

Moderate 2 50.00 4 50.00 4 50.00 10 50.00 

Severe 2 50.00 4 50.00 2 25.00 8 40.00 

 
Left 

eye 

Mild 0 0.00 0 0.00 1 9.09 1 4.76 

Moderate 4 80.00 2 40.00 5 45.45 11 52.38 

Severe 1 20.00 3 60.00 5 45.45 9 42.86 

 

 
In group A , there was equal incidence of moderate amblyopia and severe amblyopia in 

the right eye (n=2). In the left eye incidence of moderate amblyopia(n=4) was higher 

compared to severe amblyopia(n=1). Group B also had an equal incidence of moderate 

and severe amblyopia respectively in the right eye(n=4) while in left eye 2 eyes had 

moderate amblyopia and 3 eyes had severe amblyopia. In group C age group 2 eyes 

were affected equally with mild and severe forms of amblyopia, and 4 eyes were 

affected with a moderate form of amblyopia whereas in the left eye: 1 eye had mild 

amblyopia, 5 eyes had moderate and severe amblyopia each respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14: Distribution of the severity of amblyopia as per age group 
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Table 13: Distribution of refractive error leading to unilateral or bilateral 

amblyopia 
 

Severity of refractive 

error 

Side of Amblyopia 
Total 

Unilateral Bilateral 

N % N % N % 

 

 

 

 

 

 

Right 

Mild Myopia 0 0.00 0 0.00 0 0.00 

Moderate 
myopia 

0 0.00 0 0.00 0 0.00 

Severe 
myopia 

2 2.02 3 0.19 5 0.30 

Mild 
hypermetropia 

4 4.04 1 0.06 5 0.30 

Severe 
hypermetropia 

3 3.03 5 0.32 8 0.48 

Mild 
astigmatism 

0 0.00 0 0.00 0 0.00 

Moderate 
astigmatism 

4 4.04 1 0.06 5 0.30 

Severe 
astigmatism 

3 3.03 2 0.13 5 0.30 

 

 

 

 

 

 

Left 

Mild Myopia 0 0.00 1 0.06 1 0.06 

Moderate 
myopia 

3 3.03 0 0.00 3 0.18 

Severe 
myopia 

1 1.01 3 0.19 4 0.24 

Mild 
hypermetropia 

1 1.01 0 0.00 1 0.06 

Severe 
hypermetropia 

0 0.00 0 0.00 0 0.00 

Mild 
astigmatism 

7 7.07 5 0.32 12 0.71 

Moderate 
astigmatism 

2 2.02 1 0.06 3 0.18 

Severe 
astigmatism 

2 2.02 2 0.13 4 0.24 

 

 
Moderate to severe astigmatism was more prevalent in unilateral amblyopia and thus 

may be an ocular risk factor for unilateral amblyopia. 
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Table 14: Demographic details of mothers at conception 
 

Variables Mean SD 

Age at conception 22.30 4.30 

Weight at conception 55.60 6.41 

Height 153.76 10.82 

BMI 24.39 4.46 

 

 
The demographic details of the mother at conception were studied. The mean age for 

mothers‟ conception was 22.30±4.30 years, the mean weight at conception was 

55.60±6.41kg, and the mean height at conception was 153.76±10.82cm. The average 

BMI was 24.39±4.46. 
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Table 15: Association of BMI with amblyopia 
 

 
BMI 

(kg/m2) 

Amblyopia  
Total 

 

p value Present Absent 

N % N % N % 

<18.5 1 3.57 131 7.92 132 7.84 0.719 

18.5- 
24.9 

11 39.29 793 47.92 804 47.77 0.364 

25-29.9 14 50.00 507 30.63 521 30.96 0.027* 

30-34.5 2 7.14 210 12.69 212 12.60 0.567 

>35 0 0.00 14 0.85 14 0.83 1.000 

Total 28 100.00 1655 100.00 1683 100.00 - 

 

 
On comparing BMI at conception with amblyopia, the incidence of amblyopia was 

3.57% in BMI range <18.5(p=0.719), 39.29% amblyopia in BMI 18.5-24.9(p=0.364), 

50% amblyopia in BMI 25 - 29.9(p=0.027), 7.14% amblyopia in BMI 30-34.5(0.567), 

of which a significant association of amblyopia was noted with the pre-obese range 

BMI of 25-29.9 (p = 0.027). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 15: Association of BMI with amblyopia 
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Table 16: Association of gestational age at birth with amblyopia 
 

 
Gestational 

age 

Amblyopia  
Total 

 

P value Present Absent 

N % N % N % 

Moderately 
pre-term 

10 35.71 29 1.75 10 35.71 <0.0001* 

Late Pre- 
term 

4 14.29 310 18.73 4 14.29 0.549 

Term 14 50.00 1316 79.52 14 50.00 0.001* 

Total 28 100.00 1655 100.00 28 100.00 - 

 

 
We found 35.71% (n=10) of the children had a history of moderately preterm 

birth(p<0.001), 14.29%(n=4) were late preterm (p=0.549) and 50%(n=14) had full- 

term birth, of which there was a significant association between moderately preterm 

birth and amblyopia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 16: Association of gestational age at birth with amblyopia 
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Table 17: Birth weight association with amblyopia 

 

 
Birth 

weight 

Amblyopia  
Total 

 

P value Present Absent 

N % N % N % 

VLBW 2 7.14 2 0.12 2 7.14 0.001* 

LBW 16 57.14 64 3.87 16 57.14 <0.0001* 

Normal 10 35.71 1571 94.92 10 35.71 <0.0001* 

Overweight 0 0.00 18 1.09 0 0.00 1.000 

Total 28 100.00 1655 100.00 28 100.00 - 

 

 
We found 7.14%(n=2) had very low birth weight (p=0.001),57.14%(n=16) had low 

birth weight(p<0.001) and 35.71%(n=10) had normal birth weight(p<0.001).We found 

a significant association between low birth weight and amblyopia. 
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Table 18: Association of ocular pathology at birth and amblyopia 
 

 
Ocular pathology 

at birth 

Amblyopia  
Total 

 

P value Present Absent 

N % N % N % 

Outward deviation 
of LE birth 

1 3.57 0 0.00 1 0.06 0.016 

(S) 
None 27 96.43 1655 100.00 1682 99.94 

Total 28 100.00 1655 100.00 1683 100.00 - 

 

 
Ocular pathology at birth was seen in 3.57%(n=1) of children, which also had a 

significant association with amblyopia (p=0.016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 17: Association of ocular pathology at birth and amblyopia 
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Table 19: Frequency of postnatal complications with amblyopia 
 

 
Post natal 

complications 

Amblyopia  
Total 

 

P value Present Absent 

N % N % N % 

No 
complications 

20 71.43 1653 99.88 1673 99.41 <0.0001* 

Birth 
asphyxia 

1 3.57 2 0.12 3 0.18 0.049* 

Respiratory 
distress 

5 17.86 0 0.00 5 0.30 <0.0001* 

Neonatal 
jaundice 

2 7.14 0 0.00 2 0.12 0.0003* 

Total 28 100.00 1655 100.00 1683 100.00 - 

 

 
Birth asphyxia was seen in 3.57%(n=1) of the children (p=0.049), 18.86%(n=5) had 

respiratory distress (p<0.0001) and 7.14% (n=2) had neonatal jaundice. Our study 

showed a significant association between post natal complications and amblyopia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 18: Postnatal of postnatal complications with amblyopia 
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DISCUSSION 
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DISCUSSION 

Amblyopia is the most common cause of monocular visual impairment in children. In 

our study, we screened 1683 children in which the prevalence of amblyopia was 

found to be 1.66%. The majority of the studies had a prevalence ranging from 0.8-3%. 

The table-20 listed below shows the prevalence of amblyopia that has been evaluated 

in different studies. Different values of prevalence were obtained due to variations of 

the age group examined and the difference in the study population. 

 

 
Table 20 : Prevalence of amblyopia in the pediatric population in the listed 

studies 
 

Study Age of patients No of patients Prevalence 

Sydney Pediatric Eye Disease 

Study 

(Pai et al) 

 
6-72 months 

 
1422 

 
1.9 

Prevalence & etiology of 

Amblyopia IN Southern India 

(Ganekal et al) 

 
5-15years 

 
4020 

 
1.1% 

Strabismus ,Amblyopia and 

Refractive error in Singaporean 

Preschoolers Study (STARS) 

(Dirani M et al ) 

 

30-72 months 

 

3009 

 

0.8% 

Prevalence of Amblyopia 

among school children in 

Faridabad 

(Bhatnagar et al) 

 

6-16 years 

 

2370 

 

1.39% 

Baltimore Pediatric Eye 

Disease Study 

(Freidman et al ) 

 
30-72months 

 
2546 

 
0.8-1.8% 

Prevalence of amblyopia and 

patterns of refractive error in 

amblyopic children in tertiary 

center of Nepal 

(Sapkota K et al) 

 

 
3-13years 

 

 
62,633 

 

 
0.7% 

Prevalence and risk factors of 

amblyopia among refractive 

errors in an Eastern European 

Population 

(Mocanu V et al ) 

 

 
5-16years 

 

 
1231 

 

 
2.8% 
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In our study, the age group of screening was from 3-12 years which was within the 

age of plasticity of amblyopia. Screening during this period of plasticity provided us 

with the advantage of early intervention which also affects the prognosis of the 

treatment. The majority of the studies did not include 3-4 years of age and most of the 

Indian studies were of the age group five years and above like that by Ganekal et al, [8] 

who screened children from 5-15 years; Bhatnagar et al, [9] who screened children from 

6-16 years age group and also Gupta M et al ,[68] who screened children from 5- 

15 years. While some studies like that of Freidman et al [72], Dirani M et al[70] 

screened children from 30-72 months. We screened preschool children and evaluated 

them for amblyopia which was a challenging task. Since screening in this preschool 

children is cumbersome, there is a paucity of Indian literature on screening of children 

in the age group of 3-4 years. 

Our study had no sex predilection(p=0.255) unlike some studies like Sapkota K et al 

[11] and Lee et al[73] which had a male predilection for amblyopia. Also, some studies 

like Park et al [74] , and Chua et al[75] showed female predilection. 

The second aim of our study was to find and identify risk factors for amblyopia. In our 

study, we found a significant association of amblyopia with pre-term birth (p<0.0001) 

and low birth weight (p<0.0001).The results were identical to the study done by Robaei 

D et al who screened 6 years old school-going children in Sydney. The study showed 

a significant correlation between amblyopia and low birth weight (p=0.03) and preterm 

birth (p=0.001). [76,77] Similarly the SPEDS study that was also conducted on Australian 

preschoolers also found a significant association between preterm birth and amblyopia 

(< 37 weeks, p=0.008).[71] Similarly, in research conducted in the United Kingdom, low 

birth weight and gestational age were found to be risk factors for amblyopia. [78] A study 

done in the subpopulation of Asia i.e., the Iranian study showed that the risk of 

amblyopia was as high as seven times in those with preterm birth (OR, 7.11; 95% CI 

2.28–22.14) and was almost six times in those with low birth weight (OR, 6.49; 95% 

CI 2.29–18.32). [79] 

In contrast, the Singapore study found no association between amblyopia and 

prematurity [70]. In the Australian preschool children study done by Pai et al, amblyopia 

was not associated either with low birth weight <2500gm (OR ,2.61;95% CI 0.33-

20.87) nor with prematurity <37weeks (OR ,1.81;95%CI 0.37-8.75).[71] 
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We also analyzed the BMI of mothers at pre-conception period and we found that being 

BMI (25-29.9) had the highest association with amblyopia and was found to be 

significant (p=0.027). Comparable results were also seen in a study done by Mocanu 

V et al which showed BMI both below 18.5 and above 25 showed a significant 

associated with amblyopia (p<0.001) [7] 

In our study, the most common ocular cause of amblyopia was refractive amblyopia 

(71.43%) followed by strabismic and then deprivation amblyopia. Similarly, a study 

done on Singaporean Chinese children showed refractive error in 85% of cases of 

amblyopia. [70] In a multiethnic study done in African American and Hispanic children 

i.e., MEPEDS study, refractive amblyopia accounted for 78%. [80] 

In our study, anisometropia was found to be a major risk factor for amblyopia and was 

seen in 67.86% of the children. Our results were in comparable with the studies 

conducted by Mocanu V et al [7] and by Ganekal et al, [8] Pascual M et al, [67] which also 

concluded anisometropic amblyopia to be the most common refractive risk factor for 

amblyopia. Contrary to our study, Menon et al found strabismic amblyopia in 37% of 

the 733 total eyes that were evaluated and concluded strabismic amblyopia was the most 

common kind.[81] 

In our study, we recorded 21.43% of children as strabismic amblyopes. Strabismus, 

though not the most common cause of amblyopia, it‟s still a significant risk factor. The 

study done in the multiethnic populations of the African American and Hispanic 

population concluded strabismus though less common than anisometropia in preschool 

children with amblyopia, strabismus was still a significant component in the 

development of amblyopia. [70,80] Similarly the study done on Australian preschool 

children, strabismic amblyopia was found in 27% of the children. [71] 

In ocular pathology, only 1 child with amblyopia had esotropia at birth, which had a 

significant association (p=0.016). Other than esotropia, no other congenital ocular 

pathology was noted in amblyopes. Though the number of amblyopes with congenital 

ocular pathologies are very less, but a significant association establishes the fact that 

congenital esotropia is a significant risk factor for the development of amblyopia. There 

is paucity of literature based on ocular pathology at birth. . In a study 
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conducted by Mocanu et al [7] significant association of CNLDO with amblyopia was 

found(n=14). 

In our study, we noted birth asphyxia, respiratory distress and neonatal jaundice to be 

significantly associated with amblyopia. Therefore, children with these postnatal 

complications can be followed up closely with regular ophthalmological examination 

for the prevention of amblyopia. However, we could not find any similar literature 

based on the association of amblyopia with post-natal complications. A study 

conducted by Pan CW et al showed a significant association of amblyopia in children 

who had APGAR scores less than seven. [82] 

In our study, the frequency distribution of type of refractive error with respect to 

amblyopia differed between the two eyes. However, on evaluating the cumulative 

frequency for different types of refractive error (myopia, hypermetropia and 

astigmatism) for both eyes, it was noted that the frequency of myopia (n=13) was 

23.21% and hypermetropia (n=14) was 25% ,which were almost similar whereas for 

astigmatism it was 51.78% and was the the highest (n=29). A major conclusion that can 

be drawn here is that astigmatism is more amblyogenic than myopia or hypermetropia. 

Similarly, both hyperopia (66.7% of cases) and astigmatism (48.1%), with or without 

anisometropia, were found as major amblyogenic risk factors in the study by Pai AS et 

al. [71] In a study by Pascual M et al concluded that hyperopia>2D, astigmatism >1D, 

anisometropia >0.5D were significant risk factors of refractive amblyopia.[67] We found 

astigmatism was more frequent in unilateral amblyopes and thus may be a risk factor 

for unilateral amblyopia. Hypermetropia was common in bilateral amblyopia, hence 

may be a risk factor for bilateral amblyopia. Similar findings by Hendler K et al showed 

astigmatism and hyperopia were more prevalent in unilateral amblyopes and hyperopia 

more prevalent in bilateral amblyopes.[10] 

In our study majority of the eyes affected by amblyopia had a moderate degree of 

amblyopia(n=21) followed by severe amblyopia (n=17) and mild amblyopia(n=3). 

However   most studies in their literature did not mention the severity of amblyopia that 

affected their study population. Some studies like that of Sapkota K et al found mild to 

moderate amblyopia in 60% of their study population.[11] The evaluation is important 

as the treatment depends on the severity of amblyopia. 
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In our study, we studied the prevalence of amblyopia as well as the risk factors that 

were associated with it. We emphasized on both the ocular and non-ocular risk factors 

of amblyopia. The age of screening was within the age of plasticity. So early diagnosis 

had the advantage of early treatment and better prognosis. Secondly, screening is 

important as it can reduce the prevalence of amblyopia when diagnosed at an early age. 

The children diagnosed with refractive errors during screening were prescribed glasses 

and the children diagnosed with refractive amblyopia were advised ocular patching 

along with glasses and were followed up at regular intervals for evaluation of 

improvement. The parents and the teachers were made aware of the importance of 

screening and the risk factors that may lead to amblyopia. They were also counseled 

about treatment compliance and the ill effects of non compliance which can lead to 

long-term ocular morbidity. The majority of the studies have screened either very 

young children belonging from 30-72 months or from 5 years and above. Some 

studies either have just evaluated the ocular factors or evaluated only non-ocular risk 

factors. Intervention and awareness while studying the prevalence and risk factors for 

amblyopia were not mentioned in their studies whereas in our study ,we explained the 

teachers about the importance of screening , and how early diagnosis and intervention 

can lead to improvement in visual acuity and reduce the prevalence of amblyopia . The 

children diagnosed with amblyopia , intervention was taken to treat the cause of 

amblyopia and then the children were followed up at regular intervals for evaluation of 

improvement . 
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CONCLUSION 

1. A total of 1863 children were screened of which 1.66% were diagnosed with 

amblyopia and 5.88% were diagnosed with refractive error. 

2. The mean age of screening was 8.92±2.20 years 

3. The mean of best corrected visual acuity in the right eye was 0.01±-0.07 and the left 

eye was 0.01±0.08. 

4. Refractive error in the age group A was 15.15%(n=15) children, in group B was 

32.32%(n=32) children, and in group C was 52.53% (n=52) children were 

diagnosed with a refractive error when screened. 

5. In group A hypermetropia, in group B myopia, and in group C both hypermetropia 

and myopia were the most common refractive errors. 

6. In group A prevalence of amblyopia was 1.63%(n=5),in group B was 1.83%(n=10) 

and in group C was 1.57%(n=13).There was no significant association of amblyopia 

with increasing age. 

7. There was no sex predilection for amblyopia. 

8. Unilateral amblyopia was more prevalent than bilateral amblyopia. 

9. Amongst the ocular pathologies of amblyopia refractive amblyopia was the most 

significant risk factor. 

10. Anisometropic amblyopia was the most significant refractive amblyopia which 

constituted about 67.86%. 

11. Most of the children affected by amblyopia had a moderate grade of severity of 

amblyopia. 

12. Severe astigmatism may be a risk factor for anisometropic amblyopia. 

13. The mean age for mothers‟ conception was 22.30±4.30 years, weight at conception 

was 55.60±6.41kg, height at conception 153.76±10.82cm and average BMI was 

24.39±4.46. 

14. We found a significant association between the pre-obese range of BMI and of 

amblyopia. 

15. Significant association between moderately preterm birth and amblyopia. 

(p<0.0001) 

16. Significant association between low birth weight and amblyopia. (p<0.0001) 

17. Presence of ocular pathology at birth also had a significant association with 

amblyopia. 
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18. The association between post-natal complications and amblyopia was found to be 

significant. 

 

 

 

LIMITATIONS 

 
1. The data obtained from the parents (e.g., maternal smoking history, family 

history of amblyopia, the weight of the mother at preconception) may be 

questionable. 

2. Our study population was small . 

3. We excluded children who could not complete visual acuity testing, who could 

indeed be amblyopic. 

4. We excluded children who were absent on the day of school screening. 

5. Few children who were enlisted to follow up in out-patient department , did not 

show up. 
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ANNEXURE II 

PROFORMA 

Date: 

Name: 

Age: 

Registration Number: 

Address: 

Contact Number: 

Informed Written Consent Form Obtained: 

Educational Level: 

Socio Economic Status: 

Family History of Amblyopia: 

Antenatal History of Mother: 

1. Age of Conception: 

2.Weight at Conception: 

3.Height: 

4. History of Substance Abuse: 

History of Working in Toxic Environment: 

Birth History: 

1. Gestational Age at Birth: 

2.Weight at Birth (Gm): 

3.Height at Birth (Cm): 

4. Type of Delivery 

Post Natal Complications: 

Ocular Pathology at Birth: 

Immunization History: 
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OCULAR EXAMINATION: 

 

S.NO  RIGHT EYE LEFT EYE 

1 
Visual Acuity (Unaided) 

Distance 

  

2 
Visual Acuity (Best 
Corrected) 

  

3 
Intra Ocular Pressure (I- 
Care) 

  

4 Contrast Sensitivity   

5 Stereoacuity Test: 
  

 
 

6 

Binocular Alignment 

• Corneal Light 
Reflex 

• Cover /Uncover 

Test 

  

7 Ocular Motility   

8 Lids and Adnexa   

 

 
ANTERIOR SEGMENT EVALUATION: 

 

RIGHT EYE LEFT EYE 

  



76  

CYCLOPLEGIC REFRACTION: 
 

RIGHT EYE LEFT EYE 

  

 

 

 

FUNDUS EXAMINATION: 
 

RIGHT EYE LEFT EYE 

  

 

 

 

 
REFERRAL TO OTHER DEPARTMENT: 

 

 
CAUSE OF REFERRAL DEPARTMENT REFERRED TO 
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ANNEXURE III 

 

All India Institute of Medical Sciences 

Jodhpur, Rajasthan 

Informed Consent Form 

Title of Thesis/Dissertation: A study of prevalence and risk factors of amblyopia in 

school going children of age group 3-12 years 

Name of PG Student: Dr.Falguni Roy Tel. No. 9883092378/   

Patient/Volunteer Identification No.      

I,  F/o or M/o or Principal or Class 

Teacher R/o   

give my full, free, voluntary consent for my child‟s to be a part of the study “A study 

prevalence and risk factors of amblyopia in school going children belonging to age 

group of 3-15 years ”, the procedure and nature of which has been explained to me in 

my own language to my full satisfaction. I confirm that I have had the opportunity to 

ask questions. 

I understand that my participation is voluntary and am aware of my child‟s right to 

opt out of the study at any time without giving any reason. 

I understand that the information collected about my child and any of my child‟s 

medical records may be looked at by responsible individual from Department of 

Ophthalmology, ALL INDIA INSTITUTE OF MEDICAL SCIENCES (AIIMS) or 

from regulatory authorities. I give permission for these individuals to have access to 

my records. 

 

 
 

Signature/Left thumb impression of F/o, M/o, Principal, Class teacher 

This to certify that the above consent has been obtained in my presence. 

 
Date: _ Place:    

 

Signature of PG Student 

 
Witness 1 Witness 2 

 
Signature Signature 

 

Name:   

Address:   

Phone no    

Name:  

Address:  

Phone no   
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ANNEXURE IV 

सूचित सहमित प्रपत्र थीिसस / 

चिब  ं ध का शंीर  ं षक : 

स्कू   ल   जान  ू    वाल    बच्चों   म  ू ोूं    एम्बीलचपिूयूा   की   व्यूािूकतूा   और   जचपखम   

वाल    कूारकूच ोूं    का ऄध्ययन  3-12  वषष  अयु  वगष  कू    बच्चों  म  ू ोूं   करनूा I 

पीजी छात्रा का नाम: डॉ. फालगुनी रॉय । द  रभाष सोंख्या : 9883092378 

रचगी / स्वयोंस वी की पहचान. मैं, 

   पपता या माता या अपभभावक   

म  ू रू   बच्च  ू  कूच अध्ययन कूा पहस्सा बनन  ू  कू  पलए अपनूी प  ू रू्ण, स्वत ोूं त्र, स्व  ू च्छिूक 

सहमपत व्यक्त करती / करता हू   ू । थीपसस / पनब ोूं ध कूा शीषणक “स्कू   ल  जान  ू   

वाल   बच्चों  म  ू ोूं   एम्बीलचपिूयूा  की व्यूािूकतूा  और  जचपखम  वाल   कूारकूच ोूं   का  

ऄध्ययन  3-12  वषष  अयु  वगष  कू    बच्चों  म  ू ोूं   करनूा I” 

पजस प्रपिूयूा और प्रकू   पत कूच मूुझ  ू  अपनूी प  ू री स ोूं तूुपिू कू    पलए अपनूी भाषा 

म  ू ोूं  समझायूा गयूा ह  ू  म  ू ोूं  पूुिप करती / करता ह ोूं  पक मूुझ  ू  प्रश्न प  ू छन  ू  कूा 

अवसर पमलूा ह  ू । म  ू ोूं  समझती / समझता ह ोूं  पक म  ू री  भागूीदूारी  स्व  ू च्छिूक  ह  ू   

और  म  ू रू    बच्च  ू   कूच  पकसी  भी  कूारर्  पदए  पबना  पकसूी  भी  समय अध्ययन स  बाहर 

पनकलन  क  अपधकार की जानकारी ह । मैं समझती / समझता हों पक म र  बच्च  ू  और म  ू रू    

बच्च  ू  कू    म  ू पडकल ररकॉडण  कू    बूारू    म  ू ोूं  एकपत्रत कूी गई जानकूारी कूच न  ू त्र पवज्ञान 

पवभूाग, अच्छिूल भारतीय पचपकत्सूा पवज्ञान स ोूं सू्थान स  ू  पजम्म  ू दूार व्यच्छक्त द्वूारा 

दू  िूूा जूा सकतूा ह  ू । म  ू ोूं  इन व्यच्छक्तयूच ोूं  कूच अपन  ू  अपभल  ू िूूच ोूं  तक 

पह ोूं च कू    पलए अनूुमपत दू   तूी / दू  ता ह ोूं । 

पपता या माता या अपभभावक क  हस्ताक्षर / बाएों  अोंग ठ  का छाप 

यह प्रमूापरू्त करन  ू  कू    पलए पक म  ू री उपच्छसू्थपत म  ू ोूं  उपरूचक्त सहमपत प्राप्त कूी गई ह  ू । 

 

 
तारीिू : स्थान: पीजी छात्रा क  हस्ताक्षर   

 

1. गवाह 1 2. गवाह 2 

हस्ताक्षर : हस्ताक्षर: 

नाम:      

पता :   

नाम:    

पता :    
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ANNEXURE V 

 
STUDY PARTICIPANT INFORMATION SHEET 

 

Title of Thesis/Dissertation: A study of prevalence and risk factors of amblyopia in 

school going children belonging to age group 3-12 years of age. 

 
 

You are invited to take part in this research study. Before you decide whether or not 

to take part it is important for you to understand why the research is being done and 

what will it involve. Please take your time to read the information and then decide. 

Queries if any will be addressed. This study aims is to screen and study the prevalence 

and risk factors of amblyopia in school going children belonging to age group of 3-12 

years. 

 
1) Why have I been chosen to take part in the study? 

You have been chosen to take part in the study because you have Amblyopia. 

Amblyopia is a unilateral or, less commonly, bilateral reduction of best-corrected visual 

acuity that occurs in the setting of an otherwise normal eye, or a structural abnormality 

involving the eye or visual pathway, with reduction in visual acuity that cannot be 

attributed only to the effect of the structural abnormality. Symptoms of amblyopia 

include unilateral diminution of vision, decreased contrast sensitivity, decreased depth 

of vision. Conventional treatment of amblyopia is by Occlusion of better eye but 

binocular video games for amblyopia is emerging as newer treatment modality. 

 
2) What is the purpose of the study? 

The purpose of the study is to screen and find out ocular and non-ocular risk factors of 

amblyopia and its prevalence in the society. Since most of the risk factors are 

modifiable ,a health education program to provide relevant information to reproductive 

women can prevent such condition .Since amblyopia is an reversible condition when 

diagnosed early , early screening helps in early treatment which prevents lifelong ocular 

morbidity. 

 
3) Do I have to take part in the study? 
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It is up-to you to decide whether or not to take part. In case you decide to take part, you 

will be given the information sheet and will be asked to sign the consent form. If you 

decide to take part you can still withdraw your consent anytime in the study without 

giving any reasons. 

 
4) What will happen to me if I take part in the research? 

This study is a cross sectional study which means that it is a onetime screening. You 

will be subjected to a history taking and examination. The examinations include visual 

acuity, best corrected visual acuity, stereoacuity testing, Binocular alignment and ocular 

motility, External examination, Anterior segment examination, Cycloplegic 

retinoscopy/refraction, Funduscopic examination. 

 
5) What do I have to do? 

Most of the tests done in the study are a part of routine evaluation. 

Parents/Principal/Class Teacher will have to give consent for the study and read the 

patient information sheet provided to them. You will have to cooperate for visual acuity, 

best corrected visual acuity, stereoacuity testing, binocular alignment and ocular 

motility, external examination, anterior segment examination, cycloplegic 

retinoscopy/refraction, funduscopic examination. 

 
6) What are the possible side effects of taking part in the study? 

There are no additional side effects of taking part in the study. 

 
7) What are the possible benefits of taking part in the study? 

Amblyopia if untreated the vision in the affected eye will be permanently decreased 

causing deficits in depth perception and peripheral vision. Since there is consensus that 

earlier screening is important for both prevention and treatment of amblyopia. The 

earlier that clinically significant refractive error and strabismus are treated, the greater 

the likelihood of preventing amblyopia. 

 
8) Will my data be kept confidential? 

Your child‟s medical records and demographic data will be disclosed only to the 

researcher, treating physician and concerned authorities. 
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रोगी 

संूचंचंंा 

पत्रक 

ANNEXURE VI 

 

थीिसस / चिब  ं ध कंा शीर  ं षक- स्कू   ल  जान  ू   वाल   बच्चों  म  ू ोूं   एम्बीलचपिूयूा  

की  व्यूािूकतूा  और जचपखम  वाल   कूारकूच ोूं   का  ऄध्ययन  3-12  वषष  अयु  वगष  कू    

बच्चों  म  ू ोूं   करनूा I 

आपकूच इस शचध अध्ययन म  ू ोूं  भाग ल  ू न  ू  कू   पलए आम ोूं पत्रत पकयूा जाता ह  ू ।भाग 

ल  ू ना ह  ू  यूा नहूी ू ों  , यह तय करन  ू  स  ू  पहल  ू  यह आपकू   पलए समझना 

महत्वप  ू रू्ण ह  ू  पक शचध कू्ूच ोूं  पकयूा जा रहा ह  और इसमें क्ूा शापमल हचगा। क  

पया जानकारी पढ़न  और पफर तय करन  क  पलए अपना समय ल  ू ोूं ।  अिूकू    हर प्रश्न कूच 

स ोूं बूचपधत पकयूा जाएगूा। इस अध्ययन कूा उद्द  श्य “ स्कू   ल जूान  ू  वाल  ू  बच्चों म  ू  ोूं  

एम्बीलचपिूयूा कूी व्यूािूकतूा और जचपखम वाल  ू  कूारकूच ोूं  कूा ऄध्ययन 3-12 

वषष अयूु वगष कू    बच्चों म  ू  ोूं  करनूा ह  ू  I 

1) अध्ययन में भाग ल न  क  पलए मुझ  क्ूच ोूं  चुना गया ह ? 

1)   अिूकूच ऄध्ययन म  ू ोूं  भाग ल न  ू  कू   पलए चुनूा गयूा ह  ू  कू्यचोंकक अिूकू    

िूूास एपमू्बलचपिूयूा ह।ू   एम्बीलचपिूयूा  एक  एकतरफूा  यूा,  कम  

सूामानू्यतू ,  सबस   सहूी-सही  दश्ूय  तूीक्ष्णतूा  की पिूिूक्षूीय कमूी ह  ू  जच 

ऄनू्यथूा सूामानू्य अोंख की स्थािूनूा म  ू ोूं  हूचतूी ह  ू ,  यूा एक स ोूं रचनूातू्मक 

ऄसूामानू्यतूा पजसम  ू ोूं  अोंख यूा दश्ूय मूागष शूापमल ह  ू , दश्ूय तूीक्ष्णतूा म  ू ोूं  

कमूी कू   सूाथ कू   वल 

आसकू    पलए पजम्म  ू दार नहूी ोूं  ठहरूायूा जा सकतूा ह। स ोूं रचनूात्मक ऄसूामानू्यतूा 

का प्रभाव। 

एम्बचलचपिूयूा कू   लक्षणूच ोूं  म  ू ोूं  दपिू की एकतरफूा कमूी, पविूरूीत 

स ोूं व दनशूीलतूा म  ू ोूं  कमूी, क्षय शापमल हैं I 

2)   अध्ययन कूा उद्द   श्य क्ूा ह  ू ? 
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2) ऄध्ययन का ईद्दश्ूय स्रीननग और समूाज म  ू ोूं  ऄस्िूिूतूा और आसकू   प्रसूार कू    ओकू ु  लर 

और ग  ू र- 

ओकू ु  लर जचपखम वाल  कूारकूच ोूं  का िूतूा लगूानूा ह। समूाज कू   ऄपधकूा ोूं श जचपखम 

वाल  कूारकूच ोूं  कच 

स ोूं शूचपधत ककयूा जा सकतूा ह  ू , प्रजनन मपहलाओों कच प्रूास ोूं पगक जानकूारूी प्रदान करन  ू  कू   

पलए एक 

हूीथ पशक्षूा कूायषरम ऐसूी पस्थपत कच रूचक सकतूा ह।  च ोंकक  एम्बचलचपिूयूा एक प्रपतवती पस्थपत 

ह  

जब प्रूार ोूं पभक पनदान ककयूा जातूा ह  ू ,  प्रूार ोूं पभक जा ोूं च प्रूार ोूं पभक ईिूचार 

म  ू ोूं  मदद करतूी ह  ू  जच अजीवन न त्रहीन रुग्णता कच रचकता ह।  ू  
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3) कू्यूा मूुझ  ऄध्ययन म  ू ोूं  पहस्सा ल नूा जर  ू रूी ह  ू ? 

 
3)  अिूकूच  एक  रूचगूी  स  ू चनूा  िूत्र  कदयूा  जाएगूा  और  अिूकूच  

ऄिूनूी  भाषूा  म  ू ोूं   ऄध्ययन  की प्रकरयूा  और  प्रकू   पत  कू    बूार  ू   म  ू ोूं   समझाया  

जाएगूा।  ऄध्ययन  म  ू ोूं   भाग  ल नूा  ह  ू   यूा  नहूी ोूं , यह 

िअकच तय करना ह। यकद  िअ  भाग  ल न  ू   का  पनणषय  ल त  ू   

ह,ू  ोूं  

तूच  अिूस  ू   ऄिू  ू क्षूा  की  

जातूी 

ह  ू   कक  िअ  रूचगूी  स  ू चनूा  िूत्र  कच  ऄच्छी  तरह  स   िूढ  ू न  ू   कू    बाद  सहमपत  िूत्र  

िूर  हस्तूाक्षर 
 

कर  ू ोूं ग  ू ।  यकद  िअ  प्रकरयाओ ोूं   कू    सूाथ  सहज  नहूी ोूं   ह,ू  ोूं  तूच  िअ  कूचइ   

कूारण बताए  पबनूा, 

ककसूी  भी  समय, ऄध्ययन  स   ऄिूनूी  भागीदूारूी  वािूस  ल   सकत  ू   ह  ू ोूं  । 

 

 
4) यपद मैं अध्ययन में भाग ल ती / ल ता हों तच म र  साथ क्ूा हचगा? 

 
4)यह   अध्ययन   एक   पवश्ल  ू षर्ूात्मक   िूूॉस-अनूुभूागूीय   अध्ययन   ह  ू    और   एक   

बूार   की 
 

स्क्रीपन ोूं ग  ह  ू । आप एक इपतहूास ल  ू न  ू  और परीक्षूा कू  अधूीन हचग  ू । परीक्षाओ ोूं  म  ू ोूं  दृश्य 

तीक्षू्ततूा, 

सवचत्तम  सहूी  दृश्य तीक्षू्ततूा,  स्टूीररयचपसटी  परीक्षरू्,  पद्वन  ू त्रूी  स ोूं रू   िूर्  और  

ओकूु  लर गपतशूीलतूा,  बूाहरी  परीक्षूा,  प  ू वणकूाल  िू ोूं ड  परीक्षूा,  साइक्लचप  ू पलक  

रू   पटनचस्कूचपी  /  अपवतणन, फों  ड स्कचपपक परीक्षा शापमल हैं। 

 
5) मुझ  क्ूा करना हचगा? 

5) अध्ययन में पकए गए अपधकाोंश परीक्षर् पनयपमत म ल्ूा ोूं कन का एक पहस्सा हैं। माता-पपता / 

अपभभावक कच अध्ययन क  पलए सहमपत द नी हचगी और उन्हें प्रदान की गई रचगी स चना पत्र कूच 

पढ़ना हचगूा। आपकूच दृश्य तीक्षू्ततूा कू   पलए सहयूचग करना हचगूा, सबस  ू  िअूी तरह 

स  ू  सही दृश्य  तीक्षू्ततूा,  स्टूीररयचपसटी  परीक्षरू्,  पद्वन  ू त्रूी  स ोूं रू   िूर्  और  महूासागरीय  

गपतशीलतूा,  बूाहरी परीक्षूा, प  ू वणकूाल िू ोूं ड परीक्षूा, साइक्लचप्ल  ू पजक रू   पटनचस्कूचपी 
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/ अपवतणन, फूों  डस्कॉपपक परीक्षा। यह एक िूूॉस स  ूक्शनल अध्ययन ह  ू , इसपलए आपकूी 

ओर स  ू  कूचई अनूुवती कूारण वाई नहूी ू ों  की जाती ह  I 
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6) अध्ययन में भाग ल न  क  सोंभापवत दुष्प्रभाव क्ूा हैं? 

6)अध्ययन म  ू ोूं  भाग ल  ू न  ू  कू  कूचई भी  दूुष्प्रभाव 

नहूी ू ों  ह  ू ोूं । 

 
7) अध्ययन में भाग ल न  क  सोंभापवत लाभ क्ूा हैं? 

7) यपद एम्बूीलूचपपयूा  प्रभापवत आ ोूं िू म  ू ोूं  अनूुपचाररत पकयूा गयूा तूच   प्रभापवत 

आ ोूं िू म  ू ोूं  सू्थायी 

रूप स  दृिप कम हच जाएगी पजसस  गहराई की धारर्ूा और पररधीय दृिप में कमी हच सकती 

ह । च  ू  ू पक इस बात पर आम सहमपत ह  पक पहल  की स्क्रीपनोंग, एच्छम्बयचपपया की रचकथाम 

और उपचार दूचनूच ोूं  कू  पलए महत्वप  ू रू्ण ह  ू । पहल  ू  पक न  ू दूापनक रूप स  ू  

महत्वप  ू रू्ण अपवतणक त्रूुपट और स्टर  ू पबस्मस कूा इलूाज पकयूा जाता ह  ू , पररव  ू शूी 

रूप स  ू  रचकन  ू  कूी स ोूं भावनूा अपधक हूचती ह  ू । 

 
8) क्ूा म  ू रा ड  ू टा गूचपनीय रिूूा जाएगूा? 

8) आपकू   बच्च  ू  कू  म  ू पडकल ररकॉडण और जनस ाूू ों च्छख्यकूीय ड  ू टा कूा कू   वल 

शचधकत ाूण, पचपकत्सक और स ोूं ब ोूं पधत अपधकूाररयूच ोूं  कू   सामन  ू  िूूुलूासा पकयूा 

जूाएगूा। 



 

ANNEXURE VII 

MASTER CHART 
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