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ABSTRACT 

BACKGROUND 

The aim of the study is to- 

1. Diagnose strabismic, anisometropic and mixed amblyopia in age group 5-15 years. 

2. Analyse these patients for age, sex, type of refractive error, type of squint, type of fixation pattern and classify them 

aetiologically. 

3. Study effectiveness of different amblyopia treatments in this age group. 

 

MATERIALS AND METHODS 

Patients in 5-15 years of age in a period of two years were selected and assessed for amblyopia, which included a detailed 

history, visual acuity, retinoscopy, ocular movements and alignment, slit lamp examination, fundus examination. Patients were 

given amblyopia treatment and assessed for improvement. 

 

Settings and Design- Hospital-based descriptive study in a period of two years. 

 

RESULTS 

In 32 amblyopic patients, maximum patients were of age group between 5-7 years. 53.12% of patients were females. Amblyopia 

was predominant among anisometropic patients (75%) with maximum of refractive error difference between 2.00 D to 4.00 D. 

Amongst them, maximum amblyopes were having hypermetropia with astigmatism (37.50%). In the strabismic type, esotropia 

was more common. Patients showing more than 2 Snellen’s line improvements after patching for 2 hrs. were 77.27% and for 6 

hrs. were 22.72%. After part-time patching, maximum improvement in BCVA (best corrected visual acuity) was seen in 

anisometropes (P<0.0001) followed by strabismic (P=0.025) and least with mixed (P=0.026) amblyopes. 

 

CONCLUSION 

Amblyopia is treatable if detected earlier. Lack of community or preschool vision screening was the main cause for late pickup 

of amblyopic children for timely management and hence significant visual impairment associated with the condition. 
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BACKGROUND 

Amblyopia has been defined as reduced vision in an eye in 

the absence of any ophthalmoscopically detectable retinal 

anomaly or any disorder of afferent visual pathways, which 

may cause the defect (Duke Elder).1 

The upper limit of the critical time when children are 

most vulnerable to amblyopic disorders is around 8 

years.2,3,4 Most vision loss is preventable or reversible with 

right kind of intervention at earliest otherwise permanent 

vision loss can occur if corrective measures are not taken in 

time.5 

This hospital-based study assesses the extent of 

amblyopia among children between 5-15 years. 

 

AIM AND OBJECTIVES 

1. To diagnose refractive, anisometropic and mixed 

amblyopia in patients of age group 5-15 years attending 

ophthalmic OPD in a period of two years. 

2. To analyse these patients, age, sex, type of refractive 

error, type of squint, type of fixation pattern and classify 

them aetiologically. 

3. To study effectiveness of different amblyopia 

treatments in this age group. 

 

MATERIALS AND METHODS 

This was a hospital-based descriptive study done in a period 

of two years in tertiary care centre. 
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All consecutive patients during the study period who 

were diagnosed as having amblyopia were included. 

Detailed history was asked to parents or guardians including 

the age of onset as noticed by them, age of presentation to 

the hospital and any previous treatment taken. Ocular 

examination included Uncorrected Visual Acuity (UCVA) and 

Best Corrected Spectacle VA (BCSVA) testing with the help 

of Snellen's visual acuity chart or Landolt C chart. Ocular 

position, ocular movements and associated squint or 

nystagmus was noted. Slit lamp examination was done to 

rule out anterior segment pathology and for posterior 

segment evaluation, direct and indirect ophthalmoscopy was 

done. Cycloplegic refraction under atropine sulphate 1% eye 

ointment for 5-7 years and cyclopentolate 1% for 8-15 years 

age group was performed. 

In case of management, material used for patching 

include micropore eye patch, micropore eye tape and green 

eye shed. It was done in the form of 2 hours or 6 hours 

patching. Visual improvement tested every 15 days up to 

2½ months and then after 6 months by Snellen’s distant V/A 

or Landolt C chart. 

 

Inclusion Criteria 

 We have included amblyopic patients of 5-15 years age 

group. 

 Amblyopia associated with strabismus, anisometropia, 

or both were included. 

 Strabismic amblyopia- Amblyopia in the presence of a 

heterotropia at distance or near fixation in the absence 

of any anisometropia. 

 Anisometropic amblyopia- Includes patients who had 

amblyopia in the presence of anisometropia that is 0.5 

D or greater in spherical equivalent or a 1.5 D or 

greater difference in astigmatism in any meridian 

between the eyes in the absence of any measurable 

heterotropia at distance or near. 

 Visual acuity criteria in both eyes without cycloplegia 

(using Snellen’s chart)- 

a. Visual acuity in sound eye >/=(6/12)/(20/40). 

b. Visual acuity in amblyopic eye </=(6/12)/(20/40) 

and >/=(6/60)/(20/200). 

c. Inter-eye acuity difference >/= 2 Snellen’s lines. 

 

Note: Above criteria is taken from ATS4.6 

 

Exclusion Criteria 

 Amblyopia treatment in the past. 

 Use of current vision therapy or orthoptics. 

 Prior intraocular surgery suggestive of stimulation 

deprivation amblyopia. 

 Patients having form deprivation amblyopia. 

 Patients having ocular cause for reduced visual 

acuity. 

 

Note: Above criteria is taken from ATS4.[6] 

 

 

 

RESULTS 

Of the total patients examined in the age group of 5-15 years 

in two years, 32 patients were found to be amblyopic. The 

assessment included a detailed history, visual acuity, 

retinoscopy, ocular movements and alignment, slit lamp 

examination, fundus examination for posterior segment 

pathology. Patients were given amblyopia treatment and 

assessed for improvement. 

Of the total 32 number of amblyopic patients, maximum 

patients were in the age group of 5-7 yrs. (Table No. 1). 

Males were 46.88% and females were 53.12%. 

 

Sl. No. Age in Years No. of Cases Percentage 

1. 5-7 15 46.88 

2. 8-10 08 25 

3. 11-13 03 9.37 

4. 14-15 06 18.75 

  32 100 

Table 1. Age Distribution 

 

Sl. 

No. 
Type No. of Cases Percentage 

1. 
Strabismic 

amblyopia 
03 9.38 

2. 
Anisometropic 

amblyopia 
24 75 

3. 
Mixed 

amblyopia 
05 15.62 

  32 100 

Table 2. Showing Type of Amblyopia 

in Affected Eyes 

 
 

Sl. 

No. 
Grading 

Visual 

Acuity 

No. of 

Cases 
Percentage 

1. Moderate 
6/60-

6/36 
10 31.25 

2. Mild 
6/24-

6/12 
22 68.75 

   32 100 

Table 3. Grading of Amblyopes according to BCVA 

 
 

Sl. 
No. 

Type of Squint 
No. of 
Cases 

Percentage 

1. 
Unilateral partially 
accommodative 

convergent squint 
3 100 

2. 
Alternate convergent 

squint 
0 0 

3. 
Unilateral divergent 

squint 
0 0 

4. 
Alternate divergent 

squint 
0 0 

5. Vertical squint 0 0 

  3 100 

Table 4. Type of Squint in 03 Cases 
of Strabismic Amblyopia 
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Sl. No. Type of Refractive Error 2.00-4 D 4.25-6 D 6.25-8 D >8 D Total Percentage 

1. Myopia - 3 1 0 04 16.67 

2. Myopia with astigmatism 4 1 0 0 05 20.83 

3. Hypermetropia 4 1 1 0 06 25.00 

4. 
Hypermetropia with 

astigmatism 
4 3 2 0 09 37.50 

  12 8 4 0 24 100 

Table 5. Relation of Refractive Error and Amount of 

Anisometropia in 24 Cases of Anisometropic Amblyopia 

 

Sl. No. 
Type of 

Amblyopia 
2 Hours 6 Hours 

1. 
Strabismic 
amblyopia 

02 0 

2. 
Anisometropic 

amblyopia 
14 5 

3. Mixed amblyopia 01 0 

  17 5 

Table 6. Results of 2 Hours and 6 Hours of 
Patching Group Showing >2 Snellen’s Line 
Improvement in Visual Acuity Amongst 32 

Amblyopes 
 

Esotropia was more significantly associated with 

amblyopia than exotropia. Amongst 5 cases of mixed 

amblyopia, 4 of them had unilateral partial accommodative 

convergent squint and one had unilateral divergent squint. 

All of the anisometropes showed foveal fixation while 

remaining showed eccentric fixation. Maximum of refractive 

error difference was found between 2.00-4.00 D. Amongst 

them, maximum amblyopes were having hypermetropia with 

astigmatism (37.50%) (Table Number 5). Depth of 

amblyopia and associated strabismus in amblyopic patient is 

directly related to the status of binocular vision. Among 22 

patients showing more than 2 Snellen’s line improvement, 2 

hours patching group patients were 17 (77.27%) and 6 

hours patching group patients were 5 (22.72%). 

Anisometropes responds best to part-time patching regime. 

 

DISCUSSION 

Amblyopia is one of the most common causes of visual 

impairment in children with a prevalence varying between 

0.2% and 12% depending on the subsets of the population 

studied.7 The main cause of amblyopia varies between 

studies depending on the characteristics of the study sample 

and how amblyopia is defined. Incidence of amblyopia in this 

study was noted to be 0.99%. An incidence of below 3% 

was reported by various authors: McNeil (1955)8 2.7%, Flom 

and Neumaier (1966)9 1%, N. C. Desai et al (1977)[10] 2.67% 

and Saxena R et al (2016)11 2%. Incidence of amblyopia 

more than 3% has been noted by Theodore (1944)12 4%, 

De Roth (1945)13 4.5%, S. D. Gupta et al (1968)14 7.41%, 

Alemayehu Woldeyes, Abonesh Girma et al (2008) 9.1%15 

and Riyad Banayot (2016)16 13.8%. In our study, causes of 

amblyopia were strabismus in 9.38% combined in 15.62% 

and anisometropia in 75% (Table No. 2). In Goel et al study 

(1983),[17] anisometropic were 61.3%, strabismic 9.7% and 

mixed were 25%. In Fernandez (1968)[18] study, 

anisometropic 39.6% and mixed were 3.2%. 

Our study results of occlusion are based on neuronal 

theory of amblyopia (Table No. 6). Oliver et al19 studied 

results of occlusion treatment in 227 children of age group 

2-11 years. Children above 8 years were 37 (16.3%) and 

below 8 years were 190 (83.7%). At the end of study, after 

full-time occlusion, mean visual acuity in younger age group 

was 20/30, whereas older children achieved mean visual 

acuity of 20/40. The difference was one line of Snellen’s 

chart and was significant. In our study, we have analysed 

the result of part-time occlusion in age group of 5-15 years. 

Although, we cannot directly compare two studies. Our 

results suggest that children who were younger than 13 

years had significantly better chance of improvement in 

visual acuity. 

It is known that therapeutic measures for amblyopia are 

less effective after seven to eight years. Timely diagnosis 

and treatment is likely to reduce the prevalence of 

amblyopia. Age alone should not be used as a factor to 

decide whether or not to treat a child for amblyopia. "The 

opportunity to treat amblyopia does not end with the 

preschool years." The National Eye Institute is supporting a 

one-year follow-up study to determine the percentage of 

amblyopia that recurs among the children who responded 

well to treatment. 

The BCVA in the amblyopic eye showed a significant 

association with the diagnosed subtype of amblyopia with 

anisometropic amblyopia having the best visual acuities at 

presentation.20 

Timely diagnosis and treatment is likely to reduce the 

prevalence of amblyopia as it has been seen in many other 

countries that have taken up mass education and visual 

screening at community levels.21,22,23 There is a need to 

manage these cases at secondary level centres and establish 

proper referral systems so that healthcare services at tertiary 

centres are not overburdened.24 Finally, even though the 

present study suffers from selection bias, as the data were 

hospital based, the findings may be helpful in stimulating to 

conduct further population and school-based studies. 

 
REFERENCES 

1. Duke-Elder, Sir Stewart. Ocular motility and 

strabismus. In: Kimpton H. ed. System of 

ophthalmology. Vol. VI. St. Louis: Mosby 1973:p. 292. 

2. Webber AL, Wood J. Amblyopia: prevalence, natural 

history, functional effects and treatment. Clin Exp 

Optom 2005;88(6):365-375. 



Jebmh.com Original Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 3/Issue 93/Nov. 21, 2016                                             Page 5119 
 
 
 

3. Kalikiyavi V, Naduvilath TJ, Bansal AK, et al. Visual 

impairment in school children in south India. Indian J 

Ophthalmol 1997;45(2):129-134. 

4. Harwerth RS, Smith EL, Duncan GC, et al. Multiple 

sensitive periods in the development of the primate 

visual system. Science 1986;232(4747):235-238. 

5. Quah BL, Tay MT, Chew ST, et al. A study of amblyopia 

in 18-19 year old males. Singapore Med J 

1991;32(3):126-129. 

6. Pediatric Eye Disease Investigator Group. A 

randomised trial of atropine versus patching for 

treatment of moderate amblyopia in children. Arch 

Ophthalmol 2002;120(3):268-278. 

7. Thompson JR, Woodruff G, Hiscox FA, et al. The 

incidence and prevalence of amblyopia detected in 

child-hood. Public Health 1991;105(6):455-462. 

8. McNeil NL. Pattern of visual defects in children. Br J 

Ophthalmol 1955;39(11):688-701. 

9. Flom MC, Neumaier RW. Prevalance of amblyopia. 

Public Health Rep 1966;81(4):329-341. 

10. Desai NC, Chauhan BS. Eye diseases in primary school 

children in Jodhpur. Ind J Ophthalmol 1977;25(1):11-

12. 

11. Saxena R, Singh D, Gantyala SP, et al. Burden of ocular 

motility disorders at a tertiary care institution: a case 

to enhance secondary level eye care. Indian J 

Community Med 2016;41(2):103-107. 

12. Theodore FH, Johnson RM, Miles NE. Causes of 

impaired vision in recently inducted soldiers. Arch 

Ophthal 1944;31(5):399-402. 
13. De Roeth A. Statistical analysis of 1000 consecutive 

new eye patients. Am J Ophthalmol 1945;28:1329-

1334. 

14. Gupta SD. Anisometropia and amblyopia. Oriental Arch 

Ophthal 1969;7:202-206. 

15. Woldeyes A, Girma A. Profile of amblyopia at the 

pediatric ophthalmology clinic of Menilik II hospital, 

Addis Ababa. Ethiop J Health Dev 2008;22(2):201-205. 

16. Banayot RG. A retrospective analysis of eye conditions 

among children attending St. John Eye Hospital, 

Hebron, Palestine. BMC Res Notes 2016;9:202. 

17. Goel BS, Maheshwari R, Saiduzzafar H. Penalization 

and amblyopia. Indian J Ophthalmol 1983;31(3):307-

11. 

18. Fernandez Tony S. Dessertation on amblyopia for M.S. 

branch II (Ophthalmology). Madurai University 1968. 

19. Oliver M, Neumann R, Chaimovitch Y. Compliance and 

results of treatment for amblyopia in children more 

than 8 years. Am J Ophthalmol 1986;102(3):340-345. 

20. Von Noorden GK. Binocular vision and ocular motility: 

theory and management of strabismus. 5th edn. United 

States: Ann Arbor, Michigan: St Louis, Missouri: 

Mosby-Year Book 1996. 

21. Shaw DE, Fielder AR, Minshull C, et al. Amblyopia: 

factors influencing age of presentation. Lancet 

1988;2(8604):207-209. 

22. Wang JJ, Foran S, Mitchell P. Age specific prevalence 

and causes of bilateral and unilateral visual impairment 

in older Australians: the Blue Mountains eye study. Clin 

Exp Ophthal 2000;28(4):268-273. 

23. Repka MX, Beck RW, Holmes JM, et al. A randomized 

trial of patching regimens for treatment of moderate 

amblyopia in children. Arch Ophthalmol 

2003;121(5):603-611. 

24. Singh MM, Devi R. Operationalizing an effective 

referral system in India. BMJ 2015;351:h5489. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27051084
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gantyala%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=27051084
https://en.wikipedia.org/wiki/Ann_Arbor,_Michigan

