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ABSTRACT 
 

Background: Refractive Errors are the conditions in which the parallel rays of light coming from infinity cannot be 

focused on to the retina by the optical system of the eye at rest. Refractive errors are one of the priority areas for 
vision 2020 initiative. According to the United Nation’s Human Development Index, Pakistan is recently ranked 
136 out of 177 countries being the sixth most populous country in the world.  
Aim: To find out the burden of the refractive errors in school children. 
Methods: This was a cross sectional survey done in Public sector Secondary schools in UC-125 of Lahore for a 

period of 3 months.   
Results: 288 students with ages of 10 to 16 years were included. Children with Vision less than 6/12 in the better 

eye or both eyes were tested for the presence or absence of a refractive error by the pinhole test which was 
further subjected to cycloplegic and non cycloplegicretinoscopy, automated refraction and finally subjective 
refraction.  
Conclusion: It shows that in secondary school children the frequency of refractive errors is 20.3%. Out of these, 

myopia, hyperopia and astigmatism are 42.37%, 30.50% and 27.11% respectively. 
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INTRODUCTION 
 

World Health Organization (WHO) estimates represent that 
visually impaired people are around 285 million. This data 
includes 246 million individuals having refractive errors and 
39 million blind people1. Different research studies 
conclude that the most common reason for the visit to an 
ophthalmologist or eye care professional is related with the 
refractive errors2. Globally, refractive errors are the major 
cause of visual impairment.  

Emmetropia is defined as the condition of eye at rest 
focusing the parallel rays of light from infinity at the retina. 
Refractive Errors are the conditions in which the parallel 
rays of light coming from infinity cannot be focused on to 
the retina by the optical system of the eye at rest3. 
Refractive errors are of three types, when light rays focus 
in front of retina, Myopia, when the light rays focus behind 
the retina is Hypermetropia, and Astigmatism is the 
refractive error in which the parallel rays of light do not 
focus on a single point as a result of  unequal curvature of 
one or more refractive surfaces of the eye, usually the 
cornea, leading to blurred vision. 

According to a study, worldwide visually impaired 
persons are about 259 million, which includes about 98 
million due to refractive errors.4 Despite the fact that 
refractive errors are among the major reasons that people 
visit an eye care practitioner (ophthalmologist or 
optometrist) for consultation and also that the refractive 
errors are the most common reason of decreased vision, 
there are few population– based studies of refractive error2. 
WHO launched the “vision 2020 initiative” for the 
preventable blindness eradication by the year 2020 and  
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refractive errors are included in the priority areas for this 
vision 2020 initiative5. According to the United Nation’s 
Human Development Index, Pakistan is recently ranked 
136 out of 177 countries being the sixth most populous 
country in the world 6. In Pakistan, uncorrected refractive 
errors are the cause of about 11.4% of the blindness7. The 
prevalence of myopia was 36.5% and that of hypermetropia 
was 27.1%6. 

Recently, the prevalence of myopia has been raised 
significantly7. This trend is most probably due to the 
increase in rigorous near work– reading, writing and 
working on a computer. However, the frequency of 
hypermetropia decreases with age in children. 
Physiological hypermetropia is present in children since 
birth. The uncorrected and undedected refractive errors are 
distinctly significant problem in school children. Ina study 
carried out in the hospital outdoor setting on 540 children 
out of which 107 children had refractive errors8. The 
prevalence of refractive errors was around 20% in school 
aged children of Pakistan by another study carried out 
here9. 

 

METHODOLOGY 
 

This was a cross sectional survey done in Public sector 
Secondary schools in UC-125 of Lahore for a period of 3 
months. Total288 children of 10 to 16 years of age were 
included. Simple random sampling technique was applied. 
Students from class 6th onward were included. Children 
with other ocular disease i.e. corneal opacity and cataract 
etc. assessed with torch examination, direct 
ophthalmoscopy and hand held slit lamp examination were 
excluded from the study. 

The selected schools were screened out for one week 
(six working days) in which students were examined by 
assessing Visual Acuity on a Standard Snellen’s Chart. 
Informed consent for further proceedings was taken from 
the principal of the respective school. Children with Visual 
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Acuity less than 6/12 in the better eye or both eyes were 
tested for the presence or absence of a refractive error by 
the pinhole test which were further subjected to cycloplegic 
and non cycloplegicretinoscopy, automated refraction and 
finally subjective refraction. 

Especially designed structured questionnaires were 
filled with the particulars of each student. The data was 
entered to computer. Further information and results about 
variables like refractive errors i.e. myopia, hypermetropia 
and astigmatism were compiled with the help of this data. 

The data was analysed by using computer with SPSS 
version 20.0. Descriptive statistics were calculated. 
Quantitative variables like age were presented as mean ± 
Standard Deviation (SD). Qualitative variables like gender 
and refractive errors were presented as frequency and 
percentage. Chi square was applied to find out association 
between categorical variables. Means were compared 
using student’s t test or ANOVA where applicable. 
 

RESULTS 
 

Total 288 children from Government Muslim High School 
GT Road Baghbanpura, Government Muslim Girls Higher 
Secondary School Baghbanpura and Government Boys 
High school Baghbanpura, Lahore were included in this 
study. Results show regarding myopia in children 
25(42.3%) were positive while hyperopia in 18 children 
(30.5%) was positive. Astigmatism was present in children 
16(27.11%) (Table 1). 

Age of the children shows that there were 
19.3%children having refractive error of age upto 14 years 
in comparison to 22% of children having age above 14 
years, the difference is evident but it is statistically 
insignificant (0.583).Gender of the children shows that 
there were 22%children having refractive error were males 
in comparison to 15% of children were females, the 
difference is evident but it is statistically insignificant 
(0.297).Duration of daily watching TV of children shows 
that there were 18.1% children having refractive error were 
upto120 minutes in comparison to 23.1% of children were 
above 120 minutes, the difference is evident but it is 
statistically insignificant (p=0.298).Duration of daily playing 
video games of children shows that there were 22.2% 
children having refractive error were upto 60 minutes in 
comparison to 16.3% of children were above 60 minutes, 
the difference is evident but it is statistically insignificant 
(p=0.244).Duration of daily using Mobile phones of children 
shows that there were 20.9% children having refractive 
error were upto 120 minutes in comparison to 17.9% of 
children were above 120 minutes, the difference is evident 
but it is statistically insignificant (p=0.607).Physical activity 
of the children shows that there were 20.2%children having 
refractive error were positive for physical activity in 
comparison to 20.8% of children were negative for physical 
activity, the difference is evident but it is statistically 
insignificant (p=0.905). Complaint of headache by children 
shows that there were 20.9%children having refractive 
error were positive for headache in comparison to 19.7% of 
children were negative for headache, the difference is 
evident but it is statistically insignificant (p=0.802). Family 
history of glasses of children shows that there were 
27.9%children having refractive error were both parents 

positive for glasses in comparison to 18.4% of children 
were either parent positive for glasses, the difference is 
evident but it is statistically insignificant (p=0.203) (Table 
2). 
 
Table1:  Frequency Distribution of Refractive Errors 

Variable Name Frequency %age 

Myopia 25 42.37 

Hyperopia  18 30.50  

Astigmatism 16 27.11 

Total 59 100 

 
Table  2: Relationship between Refractive Errors and Various 
Factors 

Variables 

Refractive error 

Yes (%) No (%) 
P   

Value 

Age of the 
children 

Up to 14 19.3 80.7 
0.583 

Above 14 22 78 

Gender 
Male 22.0 78.0 

0.297 
Female 15 75 

Duration of daily 
watching T.V 

≤120 min 18.1 81.9 
0.298 

≥120 min 23.1 76.9 

Duration of daily 
playing video 
games 

≤ 60 min 22.2 77.8 
0.244 

≥ 60 min 16.3 83.7 

Duration of daily 
using mobile 
phones 

≤ 120 min 20.9 79.1 
0.607 

≥ 120 min 17.9 82.1 

Physical activity 
Yes 20.2 79.8 

0.905 
No 20.8 79.2 

Complaint of 
headache 

Yes 20.9 79.1 
0.802 

No 19.7 80.3 

Family History of 
Glasses 

Both 27.9 72.1 
0.203 

Either 18.4 81.6 

 

DISCUSSION 
 

Ametropia is defined as a state of the eye in which parallel 
rays of  light  coming  from infinity  are not focused  on to 
the retina  after  passing  through  the refractive unit of the  
eye  when  the accommodation is at rest.10. Worldwide 2.3 
billion people suffer from refractive errors by an estimate 
out of which 1.8 billion have access to adequate eye care 
facilities and affordable corrections but rest of 500 million 
people mostly from developing countries are left with 
uncorrected refractive errors causing either blindness or 
impaired vision11. 

The Global Initiative Vision 2020 launched in 1999 by 
the World Health Organization has the slogan “The Right to 
sight,’’ with five priority areas. They were selected on the 
basis of their level of burden of blindness and the 
affordability and feasibility of the interventions to prevent 
and treat them. Refractive errors were included but the 
other major causes like glaucoma and diabetic retinopathy 
were not included. Refractive errors are usually detected in 
the childhood and are continued in the adult life12. 

Unfortunately, neither in the government sector nor in 
the private counterpart, there is no effective system of pre-
school visual examination of children so they are not 
considered very important for the development and well-
being of the children. 
Children are used to their reduced vision due to 
uncorrected refractive errors and are asymptomatic and 
therefore visual screening is the tool for their early 
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detection and timely interventions. Learning capabilities 
and potential of the students are affected by the 
uncorrected refractive errors to a greater extent that can be 
tremendously improved by timely detection and correction 
of refractive errors during the pre-school years. 

In the developed countries, efficient health services 
are available at pre-school and during the school and 
detection (and management) of refractive errors is mainly 
done by the school health personnel as well as the 
optometrist. Inspite of such efficient school health services 
these developed countries are now taking help from 
community health workers and teachers for the early 
detection of visual disorders in school children. 

In this study 288 children from three different 
government schools were examined. 59(20.3%) had 
refractive errors. Out of these, the most frequent refractive 
error was myopia and was present in 25(42.37%), 
hyperopia was present in 18(30.5%) whereas astigmatism 
was seen in 16(27.11%).  

Our results are similar to Ali et al who has reported 
19.8% detection of refractive errors in school going 
children.9 Shah et al had found myopia the most prevalent 
refractive error, 36.5% of children, followed by 
hypermetropia 27.1%7. .Sethi et al has reported 10% 
frequency of RE in school children of Landi Kotal. They 
found that hypermetropia was present in 58%, myopia in 
36%, and astigmatism in 6% children13. 

Some studies have shown very low prevalence of 
refractive error. Alam et al showed 8.9% prevalence of 
refractive error14,  Khalil et al found refractive error in 2.90% 
of children15. 

Our study has shown myopia is most common 
refractive error in school children. Similar trends were 
shown by Pi et al in Chinese population, reporting 
frequency of myopia, hyperopia, and astigmatism in 
13.75%, 3.26% and 3.75% respectively16. Similarly, the 
most frequent refractive error was myopia; about 6%, 
followed by mixed astigmatism 0.26% and hyperopia 
0.33% in a study by Mehari et al in Ethiopia17. 

Our study has shown that myopia was present in 
52.6% male and 47.4% females. On the other hand, 54.7% 
male and 45.3% female were hyperopic (p= 0.126). These 
results are similar to Alam et al study14.  

This study had some limitations including; only school 
going children in government schools in urban area were 
considered. Significant proportion of children live and study 
in rural areas of Pakistan and were not included in this 
study;  hence  a  more complete  assessment  of visual  
impairment in  children  would  be  possible with  population  
based studies  not  restricted  only to school going children. 
Population based studies covering all school going children 
is recommended. 

These data  support  the  assumption  that vision 
screening of school children in Pakistan will be very  useful  
in early  detection of correctable causes of poor vision, 
especially refractive  errors  and  in  preventing  long  term 
visual  complications. 

CONCLUSION 
 

The study, burden of refractive errors in secondary school 
students, detected through visual screening, has shown 
that frequency of refractive errors is 20.3%. Out of these, 
myopia, hyperopia and astigmatism are 42.37%, 30.50% 
and 27.11% respectively. 
Acknowledgments: We are grateful to the children who 
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