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Abstract

Objectives: Refractive errors are the one of the most common visual disorders found worldwide in school going 

children and it is also one of the causes of blindness. It can easily be prevented, if timely proper measures are taken. In 

Kathmandu valley and Mechi Zone of Nepal, the distribution of refractive errors was found to be very high. No records 

are available from the Western part of Nepal. Considering the importance of the refractive errors the present study had 

been undertaken in Pokhara city.

Materials and methods: Nine hundred and sixty four subjects (474 boys, 490 girls) were selected between age groups 

10 to 19 years from six schools representing different region of Pokhara. After Preliminary examination: on acuity of 

vision with Snellen’s and Jaeger’s charts, the subjects were referred to the Manipal Teaching Hospital, Pokhara for 

con� rmation of the refractive errors.

Results: Sixty two schools children (6.43%), out of 964 had refractive errors. Myopia was found to be most common 

(4.05%). The refractive errors were found more in Private school children (9.29%) than Government school children 

(4.23%), which is statistically signi� cant (P < 0.05). More boys (7.59%) were found to have suffered from refractive 

errors than girls (5.31%). Further, children with vegetarian diet (10.52%) had greater number of refractive errors than 

non-vegetarian diet children (6.17%).

Conclusion: In the present study, percentage distribution of myopia was found to be higher (4.05%) than the hyperopia 

(1.24%) and astigmatism (1.14%). Interestingly, in the present study the refractive errors were found signi� cantly higher 

in Private schools children than Government schools because the children who read in Private schools have higher 

socioeconomic status; spend more time in home work, watching Television and Computer as compared to government 

schools children. These near activities of the eyes causes stress on eyes of the children and might be one of the causes 

of developing myopia.
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Visual impairment is one of the important health 

hazards among the school going children1. 

Visual disorders are caused by various physiological, 

environmental and pathological conditions, and have 

been reported to be associated with higher rate of 

morbidity and mortality; in particular, uncorrected 

refractive errors increase morbidity2. 

The prevalence of refractive errors of the children 

varies worldwide. Refractive errors are one of the most 

common visual impairment in the world3. The worldwide 

study of distribution of refractive errors showed that 

800 millions to 2.3 billions people have suffered from 

refractive errors4. Blindness due to refractive errors 

in any population, suggests that eye care services in 

that population are inadequate. Since the treatment of 

refractive errors is perhaps the simplest and effective 

forms of eye care, it can easily be prevented. 

Nepal is a developing country and many people are 

living under poverty line. One of the most common eye 

disorders of school going children in Nepal is refractive 

errors. Many of them are not aware of the eye problems 

and some of them even do not go for the treatment until 

vision is badly affected5.

There is no nationwide research about the refractive 

errors in Nepal. Some surveys were done in Kathmandu 

valley6,7 and some in Eastern part at Mechi Zone8. So 

far no studies on refractive errors have been done in 

Pokhara city, and Western part of Nepal. Considering 
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the importance of refractive errors, the present survey 

had been undertaken in Pokhara city.

Material and methods

In the present study, six secondary schools were selected 

randomly out of 130 schools keeping in mind that all 

areas of Pokhara city are represented. The total number 

of schools children were 964 (474 boys and 490 girls) 

from grade six to grade ten with age between 10 to 19 

years. Among 24,819 numbers of school children in 

Pokhara9; 1000 school children were randomly selected 

for Primary examination. But 36 school children 

were excluded due to incomplete examination. The 

study had been done from March to June 2006. The 

Preliminary examination of school children was done 

at the respective schools. During Primary selection, all 

subjects were interviewed thoroughly to know their 

medical history, food habit, economic status etc. Before 

the examination, the purpose of the study was explained 

to all the subjects and consent was obtained from the 

proper authority. 

The visual acuity was tested by Snellen’s chart for 

far vision keeping it at six meters distance from the 

subjects, and near vision was tested with the help of 

Jaeger’s chart keeping the distance of 25-30cm from 

the eyes of the subjects. Other ocular problems were 

also tested with the help of Torch Light, Ishihara chart 

etc. The refractive errors were screened; in the schools, 

by using Pin-hole method. The subjects who had visual 

acuity equal or less than 6/12 were referred to Manipal 

Teaching Hospital, Pokhara for further con� rmatory 

examinations. The following examinations were 

done in Ophthalmology Department: Retinoscopy 

with Dry and Cycloplegic refraction (Cyclopentolate, 

1%), Ophthalmoscopy and Slit lamp Biomicroscopy. 

The refractive errors were con� rmed with the help of 

above examinations. Data was analyzed by using SPSS 

(Statistical Package for Social Science).

The types of refractive errors were separated by 

following criteria: if refractive error was recorded as “– 

0.5 dioptre” or more spherical power, it was considered 

as myopia; if refractive error was recorded “+0.5 

dioptre” or more spherical power, it was considered as 

hyperopia (hypermetropia) and if refractive error was 

found “+ 0.5 dioptre” or more cylindrical power, it was 

considered as astigmatism.

Results

The age of the subjects ranged from 10 years to 19 years 

with mean age 14.09 +1.65 years. Among 964 school 

children 474 (49.2%) were boys and 490 (50.8%) were 

girls from grade six to grade ten.

All the results of the refractive errors observed are 

summarized in the tables- 1,2,3 and � gures-1, 2.

In table 1 the refractive errors are presented in both 

sexes. The prevalence of all the varieties of refractive 

errors was found more in male than female. However, 

among them myopia seems to be more than hyperopia 

and astigmatism, but the differences were not statistically 

signi� cant. In both the sexes’ the percentage distribution 

of myopia was more than other groups.

Table 2 shows the distribution of refractive errors, 

(all the refractive errors combined) in different age 

groups from age 10 to 19 years. Very little difference 

of refractive errors could be observed between different 

age groups except in the age group of 16 years, where 

it was slightly more (8.33%). In the age groups 10, 

18 & 19, the numbers of subjects were very little, so 

the results are inconclusive. However, the percentage 

distributions of refractive errors were slightly more in 

16 and 17 years.

The prevalence of the refractive errors in private 

schools was found to be higher (9.29%) as compared to 

the government schools (4.23%), which is statistically 

signi� cant (P< 0.05). 

Figure 1 represents the percentage distribution of 

various types of refractive errors between government 

and private schools children. When compared among 

different varieties of refractive errors between private & 

government schools, myopia was found to be the most 

and astigmatism the least.

The refractive errors among different ethnic groups are 

presented in Table 3. The numbers of the subjects are 

not equal in all the groups, and the numbers were very 

low in Newar, Darji, Tamang & Thakali respectively 

(47, 33, 20 and 45). The percentage distribution of 

refractive errors were found to be more in: Brahmin 

(8.03%), Chhetri (9.45%), Newar (8.51%) and Thakali 

(8.89%). 

Out of 964 school students 907 were non-vegetarian 

and only 57 were vegetarians (Figure 2). Though 

the difference in numbers were great, we found the 

percentage distribution of refractive errors was more 

in vegetarian (10.52%) than that in the non-vegetarian 

(6.17%). But the difference was found statistically 

insigni� cant.
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Table 1: Distribution of the Refractive Errors of the subjects in two Sexes.

Refractive errors
Boys

(n = 474)
%

Girls

(n = 490)
%

Total

(n = 964)
%

Myopia 22 4.64 17 3.47 39 4.05

Hyperopia 7 1.48 5 1.02 12 1.24

Astigmatism 7 1.47 4 0.81 11 1.14

Total 36 7.59 26 5.30 62 6.43

Table 2: Distribution of the Refractive Errors in different Age group.

Age Total Subjects (n = 964)
No. of the subjects

with refractive errors

%

of corresponding age

10 6 0 0

11 49 3 6.12

12 118 6 5.08

13 193 13 6.73

14 205 13 6.34

15 184 11 6.04

16 144 12 8.33

17 57 4 7.02

18 7 0 0

19 1 0 0

Table 3: Distribution of Refractive Errors of the subjects in different Ethnic groups.

Ethnic Groups Total Subjects 
No. of Subjects with 

Refractive error
% of corresponding caste

Brahmin 137 11 8.03

Chhetri 127 12 9.45

Magar 225 12 5.33

Gurung 267 13 4.87

Newar 47 4 8.51

Darji 33 2 6.06

Tamang 20 1 5.00

Thakali 45 4 8.89
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Fig 1: Distribution of refractive errors between Private 

and government Schools children (p<0.05).

Fig 2: Distribution of Refractive errors between 

vegetarian and non-vegetarian Subjects (p values 

were not statistically signi� cant).

Private School Government School
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Discussion

In our present study, the prevalence of refractive errors 

among Nine hundred sixty four (964) school going 

children between 10-19 years old age in Pokhara, 

Nepal was found to be 6.43% which is less than the 

studies of Nepal et al6, 8.1% in 5-17 years age groups 

and Shrestha et al7, in 5-16 years of age group children 

in Kathmandu valley. In another study8, out of 5067 

children from 5-15 years of age in Mechi, Nepal; only 

2.9% children suffered from the refractive errors. These 

variations of percentage distribution of refractive errors 

of different authors are likely to be due to difference in 

study samples, methodology and de� nition of refractive 

errors adopted in their study. 

However, the percentage distribution of refractive errors 

in our present study is higher than the refractive errors 

recorded by Naidoo et al10, (4.7%) in South Africa, and 

Schimiti et al11, (4.55%) in Brazil. On the other hand, 

the percentage distribution of refractive errors found in 

India12 was 25.32%, in Chile13 17.05% and in Zaire14 

16%. These studies indicate that the prevalence of 

refractive errors is much higher than our results. The 

wide variations of percentage distribution of refractive 

errors observed by different authors are naturally 

likely to be due to: sample size, different geographical 

situation, ethnic variation, nutritional status and 

different criteria adopted by different authors. It seems 

that the refractive errors especially in growing children 

are one of the major health problems in both developed 

and developing countries.

In our present study, the percentage of refractive errors 

in the boys is found more (7.59%) than in the girl’s 

counterpart (5.31%). This result is different from other 

studies, where the percentage of refractive errors in girls 

was found higher as compared to boys15, 16. However, 

some studies in Nepal8, Chile13 did not found gender 

difference in refractive errors.

It is interesting to note that in our present study, among 

the refractive errors, percentage distribution of myopia 

was found to be higher than that in hyperopia and 

astigmatism. During the growing period of children 

(10-19 years age), they are subjected to various stresses 

and strains on eyes: near vision for reading and writing, 

watching Television and Computers for more hours etc. 

Such strains are likely to be the cause of developing 

myopia12. The relationship between near work and 

myopia had been observed by Saw et al17 in Singapore, 

Mutti et al18 in Orinda & Colorado and Wong et al19 in 

Hong Kong. In longitudinal study by Mutti et al18, they 

showed that heredity is most important factor associated 

with Juvenile myopia, but the weakness of our study 

was that parental status of refractive errors were not 

taken during the study.

The refractive errors in private school children were 

found higher (9.29%) than the government school 

children (4.23%), which is statistically signi� cant. The 

present study agrees well with other studies done in 

Nepal. The similar results were observed by shrestha 

et al7 in Kathmandu Valley. He found in Private school 

children, 21 percent children had refractive errors 

whereas Nepal et al6 observed 8.1 percent in Government 

school children.

The high prevalence of myopia among the refractive 

errors seems to be associated with increased near works 

load in the private school children. Children do more 

homework in private schools as compared to government 

schools. In the present study socioeconomic status of 

the children in private schools are comparatively better 

than government schools. The time spent in Television 

and Computer is also found more in private schools 

children, which may be the reasons for development 

of the refractive errors. This inference is drawn on the 

basis of direct interview taken on children on their daily 

habit.

In our present study, Brahmin, Chhetri, Newar and 

Thakali children showed more refractive errors (Table 

3). The literacy rate among these ethnic groups is higher 

as compared to other ethnic groups which also indicate 

the reason of high refractive errors in them. One study 

from Kathmandu20 also found that the refractive errors 

were more common in Newar community. Crawford & 

Hammer4 also found that the racial and ethnic difference, 

affects the prevalence of refractive errors.

In the present study, we found that 10.52% of vegetarian 

and 6.17% of non-vegetarian school children had 

refractive errors. The higher rate is though statistically 

not signi� cant. The nutritional factor may be one of the 

important factors in causing the refractive errors in the 

children.

Conclusion

In many parts of the world, refractive errors seem to 

be the second largest cause of treatable blindness 

after cataract. Blindness due to refractive errors is a 

substantial public health problem in many parts of 

the world. Since the treatment of refractive errors is 

probably the simplest and most effective of eye care 

interventions3, its presence implies inadequate eye 

care service in the population concerned. Uncorrected 

refractive errors are not only considered as a serious 

issue in developing countries but also in developed 

countries like Australia21. So it is desirable to start a 

worldwide program for elimination of blindness due to 

refractive errors. 
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In the present study, it showed that 6.43% of schools 

going children in Pokhara city are suffering from 

refractive errors. The school going children are the 

backbone of a Nation. Unless there is a nationwide 

program for corrective measures of refractive errors, 

blindness due to unattended refractive errors may 

cause a great burden on the nation. The percentage 

distribution of refractive errors found in our studies and 

studies done by Nepal et al.6 and Shrestha et al.7 indicate 

the importance of the problem in Nepal. So the vision 

screening of school children in developing countries 

could be very useful in detecting correctable causes 

of decreased vision especially refractive errors and the 

corrective measures could be easily taken.
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