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ABSTRACT

Background: Refractive error is one of the most common causes of the visual impairment and
second leading cause of treatable blindness. The objective of the study was to determine the mag-
nitude of refractive errors in children.

Methods: This was a hospital based cross-sectional study conducted on 254 children attending
Ophthalmology OPD of Manipal Teaching Hospital, Pokhara. The children whose visual acuity was
worse than 6/6 but improved with pinhole were included in this study. Vision test, retinoscopy and
subjective refraction was done in all subjects and cycloplegic refraction was done when needed.
Statistical analysis was carried out using Epi-info version 7.

Results: The commonest type of refractive error was astigmatism (46.06%) followed by myopia
(42.31%). Majority of children had low grade of refractive errors (46.85%). Among the children,
“with the rule astigmatism” was maximum (27.56%). Majority of children were in the age between
11 to 15 years (77.95%). The refractive error was seen more in female (63.78%). Among the chil-
dren of refractive errors, 29.13% had family history, 33.46% had given the history of wearing spec-
tacles and 10.24% children had amblyopia. There was statistically significant association between
refractive errors and age groups, history of wearing spectacles, amblyopia and grading of refractive
errors. However, there was no statistically significant association of refractive error with gender,
residence and family history.

Conclusions: Astigmatism was the common type of refractive error followed by myopia. This study

QO %

emphasizes the importance of detection of refractive error in children.

Peer Reviewed
INTRODUCTION

Refractive error is an optical defect intrinsic to the eye which
prevents the light from being brought to a single point focus on
the retina thus reducing normal vision.! Childhood blindness
due to uncorrected refractive error has emerged as a major
public health problem, the cognizance of which has been taken
by the World Health Organization in its Vision 2020 program.
Globally, uncorrected refractive error accounts for upto 42% of
visual impairment.? Refractive errors have become one of the
leading causes for visual impairment and blindness, especially
among children.? Approximately 12.8 million children in the age
group between 5 to 15 years are visually impaired from uncor-
rected or inadequately corrected refractive errors, estimating
a global prevalence of 0.96%.2 Different studies reported the
prevalence of refractive errors in children of Nepal as 6.20%,*
8.60,° and 19.8%.°

Poor vision in children can affect their participation and learn-
ing in the classroom.” This can interfere with education and car-
rier opportunities. Limited studies of refractive errors among
children have been conducted in Nepal. The study showing the
association between refractive error and age groups, gender,

residence, family history, history of wearing spectacles, am-
blyopia and grading of refractive errors is lacking in Nepal. This
present study is conducted to eliminate this lacuna and for fu-
ture planning to reduce the burden of visual impairment due
to refractive errors in children. The objective of this study was
to determine the magnitude of refractive errors in children in
tertiary care hospital of Western Nepal.

METHODS

This was a hospital based cross-sectional study conducted in
Ophthalmology OPD of Manipal Teaching Hospital, Pokhara,
Nepal from June 2019 to November 2019. Ethical approval was
taken from the Institutional Review Committee of the Manipal
College of Medical Sciences, Pokhara before the start of the
study. Informed consent was taken from all the patients.

The sample size was calculated by using the formula 1.96%pq/
d? (where; p=prevalence, 19.8%° q=100-p, 80.2%; d=margin of
error, 5%). The sample size according to this formula was 254.

Children of age between 6 to 15 years, whose visual acuity
was worse than 6/6 but improved with pinhole were included
in the study sample. Patients with pseudophakia, aphakia, or
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evidence of prior intraocular surgery or trauma were excluded
from the study. Patients with refractive error in only one eye
or different refractive errors in both eyes were also excluded
from the study.

Relevant history was taken and detailed ocular examination
was done including recording of visual acuity by using Snellen’s
letter chart, objective refraction with retinoscope (Heine Beta
200), auto refraction with Auto Keratorefractometer (Carl Zeiss
Meditec AG) and subjective refraction. Cycloplegic refraction
was done when needed. Anterior segment and fundus exami-
nation was carried out with slit lamp and with +90D Volk lens.

Refractive errors were classified according to the following
definition

a) Hypermetropia: Refractive error > +0.5. This was
further classified as low hypermetropia (>+0.5D to
<+3.0D), medium hypermetropia (>+3.0D to <+6.0D)
and high hypermetropia (>+6.0D).

b) Myopia: Refractive error > -0.5. This was further clas-
sified as low myopia (>-0.5D to <-3.0D), medium myo-
pia (>-3.0D to <-6.0D) and high myopia (>-6.0D).

c) Astigmatism: Any cylindrical error. Astigmatism was
further classified as simple myopic astigmatism, sim-
ple hypermetropic astigmatism, compound astigma-

Table 1: Frequency of socio-demographic and clinical variables

tism and mixed astigmatism.

Astigmatism was further divided as “With the rule” when
myopic astigmatism at 180+20° or hypermetropic astig-
matism at 90+20°, and “Against the rule” when myopic
astigmatism at 90+20° or hypermetropic astigmatism at
180+20°. Astigmatism at >20° to <70° or >110° to <160°
was considered as “oblique” astigmatism.

The entry and analysis was done in Epi-info version 7. The sta-
tistical methods used were percentage and chi-square test. The
p-value less than or equal to 0.05 were considered significant.

RESULTS

A total of 254 children were examined in this study. Table 1
showed the frequency of different variables. The maximum
numbers of children were found between the age group of 11
to 15 years (77.95%). In gender distributions, females (63.78%)
were more as compared to males (36.22%). Among the chil-
dren, 29.13% had given the family history of refractive errors,
33.46% had given the history of wearing spectacles and 10.24%
had amblyopia. In this study, majority of children were from ur-
ban area (74.41%).

Table 2 showed the frequency of refractive errors. Astigmatism
(46.06%) was commonest followed by myopia (42.31%) and
hypermetropia (11.81%). Among the astigmatism, compound
myopic astigmatism was common (24.02%).

A " ) 6-10 56 (22.05)
e groups (in years
ge groups {iny 11-15 198 (77.95)
Female 162 (63.78)
Gender
Male 92 (36.22)
o No 180 (70.87)
Family history
Yes 74 (29.13)
) . No 169 (66.54)
History of wearing spectacles
Yes 85 (33.46)
] No 228 (89.76)
Amblyopia
Yes 26 (10.24)
. Rural 65 (25.59)
Residence
Urban 189 (74.41)
Table 2: Frequency of refractive error
Myopia 16 91 107 (42.31)
Hypermetropia 18 12 30(11.81)
Compound Hypermetropic Astigmatism 1 1 2 (0.79)
Compound Myopic Astigmatism 5 56 61 (24.02)
Astiematism Mixed Astigmatism 7 5 12 (4.72)
& Simple Hypermetropic Astigmatism 1 0 1(0.39)
Simple Myopic Astigmatism 8 33 41 (16.14)
Total 22 95 117 (46.06)
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Table 3 showed that majority of children had low grade of
refractive errors (46.85%) whereas, 5.12% had medium and
1.97% had high grade of refractive error. “With the rule” astig-
matism was maximum (27.56%) followed by “against the rule”
astigmatism (17.72%) and “oblique” astigmatism (0.79%).

Table 4 showed that there was statistically significant asso-
ciation between refractive errors with age groups, history of
wearing spectacles, amblyopia and grading of refractive errors.
However, there was no statistical significant association with
gender, residence and family history.

Table 3: Frequency of grading of refractive error

IAgainst the rule astigmatism 45 (17.72)
\With the rule astigmatism 70 (27.56)
Oblique astigmatism 2 (0.79)
Low 119 (46.85)
Medium 13 (5.12)
High 5(1.97)
Total 254 (100.00)

Table 4: Relationship between refractive error and different variables

Female 69 19 74 162
Gender 2.51 0.28
Male 48 11 33 92
6-10 22 18 16 56
fge Group 28.99 | <0.001
(in years) 11-15 95 12 91 198
. Rural 32 11 22 65
Residence 3.54 0.16
Urban 85 19 85 189
i No 82 26 72 180
Family 4.32 0.11
History Yes 35 4 35 74
. No 71 26 72 169
H/o wearing spectacles 7.28 0.02
Yes 46 4 35 85
. No 99 24 105 228
Amblyopia 14.64 <0.001
Yes 18 6 2 26
Against the rule 45 0 45
High 0 3 2 5
. Low 0 24 95 119
Grading - 262.27 <0.001
Medium 0 3 10 13
Oblique 2 0 2
With the rule 70 0 0 70
showed 21.70% and 12.7% cases were using spectacles.*®
DISCUSSION Study done in India showed 53.5% cases were using specta-

This study showed 63.78% were females and 36.22 % were
males. Similarly other studies also noted female participants
were more as compared to male participants.®*? This finding
was also similar with the study done in Libya which showed
51.9% females and 45.7% males.* However, this study finding
is different from the study done in both Nepal and India which
reported more male participants than female participants.’*’
Maximum female participants in the current study could be
because young females report more visual symptoms and also
attain puberty earlier as compared to males.

In this study, 29.13% of children had family history of refractive
errors. Another study done in India showed 59.59% children
had family history of refractive errors. Other different studies
also supported this finding.**>'"8 This indicated a presumed
relationship between refractive error and heredity.

This present study found that 33.46% of children had given
the history of wearing spectacles. Similarly, other studies also

cles.”The possible reason could be a lack of awareness or shy-
ness to wear spectacles and teasing from their friends.

In current study, majority of children were from urban area.
Similarly, the different studies also observed that maximum
number of participants were from urban than rural area.?37:20
One study found more participants from the rural area.’> The
children living in urban areas have to do lot of near work activi-
ties and also the duration of outdoor games was less as com-
pared to children from rural areas. This can also be explained
by the catchment area of the hospital where this study was
conducted.

This study noted that 10.24% children had amblyopia. The
studies conducted in India and Nepal found 7.07% and 7.62%
had amblyopia.'*?! Hence, this supports the need to look for
amblyopia in all the children presenting with refractive errors.

In the present study, astigmatism was the most common re-
fractive error followed by myopia and hypermetropia. Simi-
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larly, other studies also found that maximum participants had
refractive error of astigmatism followed by myopia and hyper-
metropia’*'?2while one study observed astigmatism (43.80%),
hypermetropia (42.55%) and myopia (13.63%).2> Many other
studies found the commonest refractive error to be myopia
followed by astigmatism and hypermetropia.t**%? This could
be explained by the facts that the hypermetropic children can
accommodate to see clearly while it is not possible in case of
children with myopia and astigmatism.

This study showed that majority of children had low grade of
refractive errors (46.85%) whereas 5.12% had medium and
1.97% high grade of refractive error. Our study findings was
similar with the study done in North India which showed
61.20% children had mild refractive errors and 3.32% had very
severe grade of refractive error.?* Another study in Nepal also
found that majority of patients had mild to moderate refractive
errors and high refractive errors was seen in 1.8% of patients.*
Study conducted in Nigeria found more number of patients
had low grade of refractive errors.?

In this study, there was statistically significant association be-
tween refractive error and age groups, the history of wearing
spectacles, amblyopia and grading of refractive errors. Howev-
er, there was no statistical significant association with gender,
residence and family history of refractive errors. Other studies
conducted in different part of India did not found significant
difference in the prevalence of refractive errors between gen-
der.’®? A study done in India also found statistically significant
association between refractive errors and age groups'® while
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another study didn’t observed statistically significant asso-
ciation between refractive errors and age groups.!’ One study
done in Uttar Pradesh, India also not found the significant as-
sociation with positive family history?* whereas another study
conducted in Bangalore, India found a very strong relationship
between refractive errors and hereditary or familial factors.®

There are few limitations of this study. The data used for this
study are cross-sectional and hospital based. Therefore, the
findings of the present study cannot be extrapolated to the en-
tire populations.

CONCLUSION

Astigmatism was the common type of refractive error followed
by myopia and hypermetropia. There was statistically signifi-
cant association of refractive errors with age groups, history of
wearing spectacles, amblyopia, grading of refractive errors and
statistically insignificant association with gender, residence and
family history. This study emphasizes the importance of detec-
tion of refractive error in children.
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