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Abstract

Aim: The aim of the present study was to determine refractive error study in western region
of Bihar region.

Methods: This cross-sectional study was conducted at department of Ophthalmology,
Bhagwan Mahavir Institute of Medical Sciences for 12 months. Total 540 children of age
group 6-16 years of the selected school were screened for visual acuity testing using
Snellen’s Chart for distance and Jaeger’s chart for near with the help of experienced
optometrist in the respective class. Among 540 children screened at school, 100 were found
to have refractive errors.

Results: Out of 100 children diagnosed to have refractive errors, myopia was seen in 62
cases (62%), hypermetropia in 15 cases (15%) and astigmatism in 23 cases (23%). Among
the cases of refractive errors, 18 cases (18%) were in the age group of 6to <9 years, 30 cases
(30%) in the age group of >9 to <12years and 52 cases (52%) in the age group of >12 to< 16
years. Maximum numbers of cases were seen in the age group of >12 to< 16 years. By
applying Chi-square test we found a significant association between age and refractive errors.
Among the total study participants diagnosed to have refractive errors, according to the
proposed revision of categories for visual impairment 90% of the cases had mild visual
impairment and 10% cases had moderate visual impairment. No cases in the category of
severe visual impairment and blindness were observed.

Conclusion: Majority of children had visual impairment in the form of simple myopia and
low degree astigmatism. Early screening and timely correction of refractive errors plays key
role in preventing its consequences.
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Introduction

are different types of refractive errors.
Axial length of the eye, corneal curvature,
position and refractive index of crystalline
lens determine the refractive state of the

Refractive error is an anomaly of the
dioptric system of the eye in which it fails
to bring rays of light into a focus on retina.
Myopia, hypermetropia and astigmatism
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eye. There is compelling evidence for both
genetic and environmental influence on
refractive development. [1-3] The specific
genetic polymorphisms or environmental
risk factors responsible remain largely
unknown. Though earlier studies showed
near work particularly reading, to be a
significant environmental factor that may
lead to myopia. [4-6] A susceptibility
locus of myopia in the normal population
is linked to the PAX6 region on
chromosome  11. [7]  Uncorrected
refractive errors are a common cause of
visual  impairment and  blindness
worldwide. It is estimated that 2.3 billion
people are living with this disorder. [§]
Although most errors can be corrected by
optical or surgical methods; these
treatments have some drawbacks and pose
a large economic burden.

In developing countries, children in the
school going age group represent 25% of
the population. [9] Among this population
refractive error can be easily diagnosed,
measured and corrected to attain normal
vision. WHO prioritised the prevention of
blindness due to uncorrected refractive
errors in children as an important agenda.
[10] Realizing the enormous need for
correction of refractive errors worldwide,
the World Health Organization has
adopted the correction of refractive errors
in developed and developing countries as
one of the main priorities in its “Vision
2020: the right to sight” initiative. [11]
The pattern of refractive errors varies
according to population characteristics
such as age, gender and ethnic group.

A review of the literature and medical
databases reveals that many studies have
been conducted on the epidemiology of
refractive errors across the world since
1990. [12,13] Although numerous studies
report the prevalence of refractive errors
every year, many new articles are
published on the epidemiology of these
errors annually due to their importance and
prevalence. Although recent studies
[14,15] suggest an increase in the
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prevalence of myopia due to lifestyles
changes, differences in ethnic groups,
measurement methods, definitions of
refractive errors, and age groups of the
participants hinder a definite conclusion
regarding the pattern of the distribution of
refractive  errors  worldwide.  The
distribution of refractive errors is not equal
in different countries. A high prevalence of
myopia in East Asian countries is a
common finding in most previous studies.
[14]

The aim of the present study was to
determine refractive error study in western
region of Bihar region.

Materials and Methods

This cross-sectional study was conducted
at  department of  Ophthalmology,
Bhagwan Mahavir Institute of Medical
Sciences for 12 months Total 540
children of age group 6-16 years of the
selected school were screened for visual
acuity testing using Snellen’s Chart for
distance and Jaeger’s chart for near with
the help of experienced optometrist in the
respective class. This was followed by
detail examination of these children by
Ophthalmologists to rule out causes of
visual impairment other than refractive
errors. Among 540 children screened at
school, 100 were found to have refractive
errors.(Table 1)

Children with ocular pathologies other
than refractive errors affecting visual
functions were excluded from the study.
Those children who had difficulty in
reading 6/6 and N/6 or less were listed and
these children were further examined with
the parent’s consent. Refractive errors
were  confirmed  after  cycloplegic
refraction using homatropine 2% eye
drops.

Statistical Analysis

Prevalence and 95% confidence intervals
(CIs) of refractive errors were calculated.
A simple logistic regression model was
used to examine correlations between
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myopia, hyperopia, astigmatism, and
anisometropia on one hand, and age, sex
and region of residence on the other hand.
Age, sex and residence were then
separately included into multivariate
logistic regression models for myopia,

e-ISSN: 0976-822X, p-ISSN: 2861-6042

hyperopia, astigmatism and anisometropia
to test their role in these conditions and to
eliminate the effects of confounding
variables.

Results

Table 1: Prevalence of Refractive errors

Refractive errors No. of cases Percentage
Not present
(Emmetropia) 440 81.48%
Present
(Ametropia) 100 18.52%

Among 540 children screened at school, 100 were found to have refractive errors.

Table 2: Pattern of Refractive errors

Pattern of Refractiveerrors No. of cases Percentage
Myopia 62 62%
Hypermetropia 15 15%
Astigmatism 23 23%

Total 100 100

Out of 100 children diagnosed to have refractive errors, myopia was seen in 62 cases (62%),
hypermetropia in 15 cases (15%) and astigmatism in 23 cases (23%).

Table 3: Age and Refractive errors

Pattern of Age in years

Refractive 6 to <9years | >9 to <I2years | >12 to <l6years | Total

errors No. ofcases No. ofcases No. ofcases No. of cases (%)
Astigmatism 5 8 10 23 (23%)
Myopia 4 18 40 62 (62%)
Hypermetropia | 9 4 2 15 (15%)

Total 18 (18%) 30 (30%) 52 (52%) 100 (100%)

Among the cases of refractive errors, 18
cases (18%) were in the age group of 6to
<9 years, 30 cases (30%) in the age group
of >9 to <12years and 52 cases (52%) in
the age group of >12 to< 16 years.

Maximum numbers of cases were seen in
the age group of >12 to< 16 years. By
applying Chi-square test we found a
significant association between age and
refractive errors. (¥2=24.480, p=0.001)

Table 4: Distribution of case according to the degree of Refractive errors

Degree of | Low (<2D) | Moderate Severe(>6D) | Total
Refractive errors (=2 to <6D)
Myopia 56 6 0 62 (62%)
Astigmatism 23 0 0 23 (23%)
Hypermetropia 11 4 0 15 (15%)
Total 90 10 0 100 (100%)
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Among the total 62 cases of myopia, low degree myopia was seen in 56 cases and moderate
degree was seen in 6 cases. 23 cases of low degree astigmatism were seen. Among the total
15 cases of hypermetropia, low degree hypermetropia was seen in 11 cases and moderate

degree was seen in 4 cases.

Table S: Distribution of cases of refractive errors according to Visual impairment

Visual impairment No. of cases(%)
Mild Visual Impairment (6/6-6/18) 90 (90%)
Moderate Visual Impairment (<6/18-6/60) 10 (10%)
Severe Visual Impairment (<6/60-3/60) 0
Blindness (<3/60) 0
Total 100 (100%)

Among the total study participants
diagnosed to have refractive errors,
according to the proposed revision of
categories for visual impairment 90% of
the cases had mild visual impairment and
10% cases had moderate visual
impairment. No cases in the category of
severe visual impairment and blindness
were observed.

Discussion

Refractive errors are the most prevalent
visual disorder among children with more
than 20% of children having refractive
errors. Although refractive errors are easily
correctable, they are the main cause of
visual impairment in children. [16,17]
Refractive errors are the most common
ocular problem affecting all age groups.
They are considered a public health
challenge. Recent studies and WHO
reports indicate that refractive errors are
the first cause of visual impairment and the
second cause of visual loss worldwide as
43% of visual impairments are attributed
to refractive errors. [18] In a review study,
Naidoo et al. [19] showed that uncorrected
refractive errors were responsible for
visual impairment in 101.2 million people
and blindness in 6.8 million people in
2010.

The prevalence of refractive errors in the
present study was 18.52% and it was
comparable to studies done in Haryana by
Seema et al where the prevalence was
13.65% [20] and by Ghosh et al in Kolkata
where the prevalence was 14.7%. [21] Out
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of 100 children diagnosed to have
refractive errors, myopia was seen in 62
cases (62%), hypermetropia in 15 cases
(15%) and astigmatism in 23 cases (23%).
Similar observations were found in the
study done by Rahman M et al. [22] In a
study conducted by Dulani et al, myopia
was seen in 63.4% cases, astigmatism in
25.8% cases followed by hypermetropia in
11.35% cases. [23]

Among the cases of refractive errors, 18
cases (18%) were in the age group of 6to
<9 years, 30 cases (30%) in the age group
of >9 to <12years and 52 cases (52%) in
the age group of >12 to< 16 years.
Maximum numbers of cases were seen in
the age group of >12 to< 16 years. By
applying Chi-square test we found a
significant association between age and
refractive errors. (¥2=24.480, p=0.001). In
a study by Manjunath Patil et al, refractive
errors were most commonly found in the
age group of 10- 12 years. [24] Variations
seen between different studies may be due
to the difference of minimum and the
maximum age of children included in
different studies. Among the total 62 cases
of myopia, low degree myopia was seen in
56 cases (90.32) and moderate degree was
seen in 6 cases (9.68). 23 cases of low
degree astigmatism were seen. Among the
total 15 cases of hypermetropia, low
degree hypermetropia was seen in 11 cases
and moderate degree was seen in 4 cases.
Similar results were seen in the study by
Sarma et al, wherein low myopia was seen
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in 89.61% cases, and moderate degree in
10.39% cases. [25]

Among the total study participants
diagnosed to have refractive errors,
according to the proposed revision of
categories for visual impairment 90% of
the cases had mild visual impairment and
10% cases had moderate visual
impairment. [26] No cases in the category
of severe visual impairment and blindness
were observed. In a study conducted by
Manjunath Patil et al also, 94% children
had mild visual impairment which is
comparable to our study. [24]

Conclusion

Timely detection and correction of
refractive errors in school going children
of a rural area is still the need of time.
Although majority of children had mild
visual impairment in the form of simple
myopia and low degree astigmatism the
prevalence of 18.52% is still alarming.
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