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ABSTRACT: 

Objective: To study prevalence and spectrum of refractive errors in children aged between 10 and 16 years 

who attended the outpatient department of ophthalmology SKIMS    Srinagar between July 2014 and June 

2015.  

Methods: All children aged between 10 to 16 years coming to Outpatient Eye Department of SKIMS Srinagar 

from July 2014 to June 2015 were included in this repetitive study. Detailed ocular examination was performed 

on each patient. It consisted of visual acuity testing, pupillary reaction, ocular motility examination, anterior 

segment examination and direct ophthalmoscopy. The refractive error was noted with type and the patients 

who needed glasses were prescribed glasses. 

Results: Total of 720 children were examined which included 450 male and 270 female children aged between 

10 to 16 years. Out of 720 children, 624 (384 males & 240 females) had no refractive error and in 96 (66 

males & 30 females) had varying degree of refractive errors. Myopia was most common type of refractive error 

seen in 51 (34 males & 17 females), hypermetropia in 35 (25 males & 10 females), Astigmatism in 3 (2 males & 

1 female) and mixed refractive error (spherical & cylindrical) in 7 (5 males & 2 females). Among children 

having refractive error visual acuity of 6/9 was seen in 32 (19 males &13 females), 6/18 in 25 (18 males &8 

females), 6/24 in 20 (15 males & 5 females), 6/36 in 15 (11 males & 4 females) and 6/60 in 4 (3 males & 1 

females).  

Conclusion: Refractive errors among children is quite common and need to be assessed at an early stage so 

that timely spectacle correction can be given to prevent amblyopia and poor performance of children in 

schools. 
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INTRODUCTION 

The implementation of programs for the 

prevention of blindness has been widely 

recommended by the World Health Organization 

(WHO) since the 70s
1
. Among the most important 

factors to be considered regarding prevention of 

blindness are the ophthalmologic disorders 

occurring at school age. However, in developing 

countries, preventive programs are not privileged, 

probably due to the limitation of available 

resources in the health area and to the lack of 

emphasis on health actions
2
. This would in part 

explain why the prevalence of severe visual 

deficiency is 10 to 40 times higher in certain areas 

of developing countries when compared with 

industrialized countries
3
. 

The investigation of the prevalence and causes of 

visual impairment allow the planning of 

preventive ophthalmologic programs, providing 

more precise interventions directed to the 

preservation of ocular health
4
. The purpose of 

sanitary ophthalmology includes the prevention or 

attenuation of ophthalmologic diseases or 

disorders, their complications and consequences, 

the promotion of conditions for the preservation of 

normal vision, and the recovery of health through 

collective measures, motivating the population, 

but using the community's own resources
5
. 

According to Sommer, the greatest obstacle to 

preventive measures is not the lack of adequate 

technology, but the inability to create favorable 

conditions to motivate the population, to organize 

and to facilitate the access to ophthalmologic 

assistance
6
. 

Projects aiming at the improvement of vision in 

children at school age received special attention in 

the 70s, considering the influence of poor visual 

performance on the teaching-learning process and 

on the normal development of the child
7
. 

The improvement in vision screening performed 

by adequately trained and supervised nonmedical 

personnel allowed the identification of the 

prevalence of visual deficiency among preschool 

and schoolchildren
8
. The application of simple 

vision tests, and the observation of ocular signs 

and symptoms which are indicative of disorders 

by teachers, was shown to be efficient
9
, making 

the early identification of functional and organic 

diseases in this population possible. It is also 

known that early detection of ocular problems in 

children, such as refractive errors, strabismus, and 

chronic infections prevents the establishment of 

permanent damage to visual acuity and binocular 

vision
10

. The purpose of the present study was to 

establish the prevalence of refractive errors in 

schoolchildren. 

 

METHODS 

This descriptive study was conducted at eye 

department SKIMS Srinagar, Jammu and 

Kashmir. 720 children between 10 and 16 years of 

age were included in the study. Over a period of 

12 months from July 2014 and June 2015 were 

included in the study. Children who had previous 

ocular surgery were excluded from the study. The 

ocular examination included visual acuity 

measurement, ocular motility, squint detection, 

pupillary reaction, direct ophthalmoscopy and 

examination of anterior segment with   slit lamp. 

Visual acuity was measured with Snellen’s chart. 

For every child visual acuity was tested without 

correction and with correction and if possible with 

their spectacles. Objective refraction was 

determined using a Topcon autorefractometer and 

ocular motility was evaluated with cover test for 

near and at distance. Cycloplegic refraction was 

done using cyclopentolate 1% drop three times 

with 10 minutes interval. All children with 

uncorrected visual acuity (UCVA) worse than 6/6 

underwent subjective refraction. Children whose 

visual acuity did not improve were referred to 

consultant ophthalmologist for complete 

ophthalmic examination to determine the cause of 

low vision. Appropriate spectacles were provided 

by the study for those lacking them. 

 

RESULTS 

Table 1 shows the age distribution of the 720 

children who were screened. Out of 720 children 

450 were males and 270 were females. 

 

 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0004-27492001000500002&lng=en&nrm=iso&tlng=en#tabela1
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Table 1: Age Distribution of Children 

Age group (years) Male Female Total 

10-12 110 90 200 

13-14 190 70 260 

15-16 150 110 260 

Total 450 270 720 

 

Table 2 shows the visual acuity of all the children. 

It is seen that out of 720 children 624 (384 males 

and 240 females) showed normal visual acuity of 

6/6 and 96 (66 males and 30 females) showed 

subnormal visual acuity on snellen acuity chart at 

a distance of 6 meters. 32 children (19 males and 

13 females) had visual acuity of 6/9, 25 (18 males 

and 7 females) had 6/18, 20 (15 males and 5 

females) had 6/24, 15 (11 males and 4 females) 

had 6/36 and 4 (3 males and 1 female) had visual 

acuity of 6/60. No child had visual acuity of less 

than 6/60. 

 

Table 2: Visual acuity of Children 

V/A Male Female Total 

6/6 384 240 624 

6/9 19 13 32 

6/18 18 07 25 

6/24 15 05 20 

6/36 11 04 15 

6/60 03 01 4 

Total 450 270 720 

 

Table 3 shows spectrum of refractive errors seen. 

Myopia was the most common refractive error 

seen in 51 (34 males and 17 females) followed by 

hypermetropia in 35 (25 males and 10 females), 

mixed spherical and cylindrical error in 7 (5 males 

and 2 females) and astigmatism in 3 (2 males and 

1 female). 

 

Table-3: Spectrum of Refractive errors 

Type Male Female Total 

Myopia 34 17 51 

Hyperopia 25 10 35 

Astigmatism 02 01 03 

Mixed spherical and 

cylindrical error 
05 02 07 

Total 66 30 96 

 

DISCUSSION 

This study was designed to find out the frequency 

of various refractive errors among children with 

visual impairment. The reason for not conducting 

population based survey ware limited resources, 

time requires to reduce adequate cycloplegia, and 

non-availability of hand held auto-refractor. 

Problem in school screening is that the sample is 

not a true representative of target population 

because most of our children do not go to schools 

and children of preschool age are not included in 

such studies. 

Refractive errors are among the leading causes of 

visual impairment worldwide and are responsible 

for high rates of low vision and blindness in 

certain areas
11

. The refractive error study in 

children in China
12

, Chile
13

 and Nepal
14

 is the first 

multicountry population based assessment of 

refractive errors in children. The data reveals that 

there are significant and large geographic 

differences in the prevalence of refractive errors 

and that uncorrected refractive errors are very 

common. The prevalence of refractive error of 

13.3% in our study is higher than the percentage 

of refractive error in China
12

 11.3%, in Chile
13

 

9.8%, in Southern Ethopia
15

 11.8%, in Tanzania
16

 

6.1%, in Turkey
17

 11% and Baltimore
18

 8.2%.  

In our study the prevalence of myopia was 7%, 

hypermetropia 4.9% and astigmatism 1.4%. The 

study done among school children in Dezfal Iran 

revealed overall rate of myopia in students 15 

years of age and younger as 3.4%, hyperopia 

16.6% and astigmatism 18.7%
19

. The study done 

by Mingguaing et al showed prevalence of myopia 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0004-27492001000500002&lng=en&nrm=iso&tlng=en#tabela2
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0004-27492001000500002&lng=en&nrm=iso&tlng=en#tabela3
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was 3.3% in 5 year old with retinoscopy and 5.7% 

with auto-refraction. Hyperopia measured with 

retinoscopy was present in 16.7% of 5 years olds, 

17.0% with auto-refraction. Astigmatism was 

present in 33.6% of children with retinoscopy and 

42.7% with autorefraction
20

. According to Tehran 

eye study the age and gender-standardized 

prevalence of myopia based on manifest refraction 

was 21.8% (95% confidence interval (CI), 20.1 to 

23.5) and that for hyperopia was 26.0% (95% CI, 

24.5 to 27.6). The prevalences based on 

cycloplegic refraction were 17.2% (95% CI, 15.6 

to 18.8) and 56.6% (95% CI, 54.7 to 58.6), 

respectively. Prevalence of myopia and hyperopia 

differed significantly among the age and gender 

groups (P<0.001). Astigmatism of 0.75 dioptre 

cylinder or greater was present in 29.6% (95% CI, 

28.5 to 31.1) of right eyes with manifest refraction 

and in 30.3% (95% CI, 28.5 to 32.1) with 

cycloplegic refraction. Among the study 

population, 6.1% (95% CI, 5.3 to 6.8%) had 

anisometropia of 1 dioptre or more
21

. In a study 

done by Afghani et al in school children found 

that myopia was three times more common 

(3.26%) than hypermeteropia (0.99%). The overall 

prevalence of astigmatism was found to be 1.78%. 

62% of all refractive errors were upto 2 dioptres 

majority of the simple myopic children (63%) 

were found to have refractive error upto 2 dioptre 

while majority of simple hypermetropic children 

(55%) had refractive error greater than 2 dioptres. 

Larger majority of astigmatic error (71%) did not 

exceed 2 dioptres. Refractive errors are significant 

cause of visual disability in school children. While 

primary vision screening by teachers 

tremendously decreases the workload of 

ophthalmic staff. Teachers can effectively identify 

those children with poor vision for refraction and 

corrective spectacles. Experience of Tayab 

Afghani study of Al-Shifa in school screening and 

recommendation by WHO provide standard guide 

lines for carrying out such programmes at national 

level
22

. 

In our study it was found that 450 (62.5%) 

patients were male while 270 (37.5%) were 

female. This is different to multicountry survey of 

refractive error in children in China
12

, Chile
13

 and 

Nepal
14

 where both myopia and hyperopia were 

significantly higher in females than males.  

In a study conducted in China
12

 it was found that 

the myopia of -0.5D or less in either eye was 

essentially absent in 5 years old children, but 

increased to 36.7% in male and 55% in females by 

age 15. Over the same age range, hypermetropia 

of 2 dioptres or greater was from 8.8% in males 

and 19.6% in females to less than 2% in both 

sexes. Similar results were found in refractive 

error study in children from La Florida Chile
13

.  

No fundus pathology was found in any patient 

mainly because of the fact that retinal 

degeneration are common in pathological myopia 

and in this study only 2.3% children had myopia  

more than 10 dioptres. In study conducted in 

China
12

 optic disc and retinal abnormalities were 

observed in 153 eyes of 87 patients. In the study 

done at Mayo Hospital Lahore showed errors of 

refraction were the third common disorders, 

affecting 494 children, of which the majority, 

(63%) were above the age of five, 30% in the one 

to five age group and only 7% were under the age 

of one. In the gender distribution major bulk of the 

cases was males. The cases in this category 

comprised of hypermetropia (82%), Myopia 

(13%) and astigmatism (5%). The majorities of 

the children, (54%) were males between the ages 

of five and fifteen and were affected by 

hypermetropia
23

. In a study done at Department of 

Ophthalmology, Jinnah Postgraduate Medical 

Centre Karachi, Pakistan showed that refractive 

error of 2% was found to be the cause of primary 

ocular morbidity in children 5-15 years of age
24

. 

Studies carried out in schools for blind have also 

reported blindness due to refractive error. For 

example uncorrected myopia and aphakia were 

responsible for 3% of blindness among blind 

school children in Zimbabawe
25

. While 

uncorrected aphakia and amblyopia were 

responsible for 5.1% of blindness among blind 

school children in India
26

.  

Blindness due to refractive error in any population 

suggests that eye care services in general in that 

population are inadequate since treatment of 
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refractive error is perhaps simplest and most 

effective form of eye care. Strategies such as 

vision screening programmes need to be 

implemented on a large scale to detect individuals 

suffering from refractive error blindness. 

Sufficient numbers of personnel to perform 

reasonable quality of refraction need to be trained 

in developing countries. Also adequate 

infrastructure has to be developed in underserved 

areas of the world to facilitate the logistics of 

providing affordable reasonable-quality spectacles 

to individuals suffering from refractive error 

blindness. Long-term success in reducing 

refractive error blindness worldwide will require 

attention to these issues within the context of 

comprehensive approaches to reduce all causes of 

avoidable blindness.  

 

CONCLUSION 

This study showed that the uncorrected refractive 

error is a problem among children accounting for 

major portion of eye diseases. Females were 

almost equally affected as males. Myopia was the 

most common problem. Different types of 

astigmatism were found in children. Some 

children had other ocular pathologies in 

association with refractive errors resulting in 

failure of improvement in vision. There was 

difference in refractive errors in two eyes in some 

children resulting in anisometropia. Treatment for 

refractive errors is perhaps the simplest and most 

effective form of eye care. 
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