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ABSTRACT

Background: Children of school age are susceptible to refractive error, which has a significant negative influence on lowering
the learning capacity and educational potential.

Aim: To estimate the frequency of different types of refractive erors in children, age group 11 to 16 year, visiting eye OPD
H.M.C Peshawar.

Study Design: Cross sectional descriptive study.

Place and duration of study: Study has been conducted at Eye OPD of H.M.C Peshawar in three months duration.

Methods: A total of 308 patients fulfilling the inclusion criterion were examined for Visual acuity. Distance visual acuity was
measured both monocularly and binocularly by using a Snellen E chart at a distance of 6 meter. After refraction, best corrected
visual acuity was assessed and recorded. Refractive status was recorded according to the criterion.

Results: A total of 308 subjects were examined, out of which 73 (23%) were having Ammetropia i.e. having refractive error.
Among 73 refractive error children 27 (36.98 %) were having Myopia and 24 (32.87%) were having Hyperopia and 22 (30.13%)
were Astigmatic. It was found that male were more affected than females, having frequency of 63% and 36.98% respectively.
Conclusion: Refractive error can no longer be ignored as a target for urgent action. The world must make every effort to meet
the goals of VISION 2020. A child’s whole life may get ruined just because of uncorrected or inappropriately corrected
Refractive error. There is dire need of public awareness regarding refractive errors and availability of services. The results
show a great burden of refractive error patients on the hospital, so the facilities of the refractive services need to be increased.
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INTRODUCTION

When the eye is unable to properly focus the pictures from the
surrounding environment, this is known as refractive error.
Refractive errors cause hazy vision, which can occasionally be so
extreme that it impairs eyesight. Light is concentrated in front of
the retina when someone has myopia. The light is concentrated
behind the retina in hyperopia. The unequal focusing of light rays
in various meridians results in astigmatism?.

A healthy eye called an emmetropic eye is one in which all of
the incoming light beams from a fixated afar thing are projected
clearly on the retina without the need for any accommodative
effort. Ammetropia is a situation where parallel light rays are
concentrated either In Ammetropia the parallel rays of light are not
focused on a single point on the retina and focused either in front
or behind the retina (with accommodation at rest)?.

Astigmatism, myopia, and hyperopia are the three primary
types of refractive defects. Myopia, often known as
nearsightedness, is a visual disorder in which close items may be
seen well, while those farther away look blurry. If the eyeball is
excessively long or the cornea—the transparent front surface of
eye has too much curvature, nearsightedness will result. As a
result, light reaching the eye is not properly focused, and distant
objects seem blurry®.

Myopia (short-sightedness) is quite common globally* in East
Asia and Southeast Asia, with myopia incidence in young people
ranging from 80-90% and a significant prevalence of severe
myopia in young adults (10-20%)°. Myopia is the most common
cause of avoidable blindness in children and young adults. Myopia
has increased dramatically throughout East Asia during the last
few years, affecting more than 80% of the younger population®.
Hyperopia, hyperopia’ or farsightedness, is a common vision
problem that affects approximately one-fourth of the population®.
Hypermetropia, or hyperopia, occurs when parallel light rays from
infinity converge beyond the retina after refracting on the cornea
and lens®.

The component of the refractive defect known as manifest
hyperopia (facultative hyperopia) can be addressed either by
convex lenses or by the patient's own accommodation. The
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amount of refractive error that is not offset by accommodation is
known as absolute hyperopial®. Amblyopia is a fairly prevalent
condition in childhood and is the main cause of visual impairment
in both children and adults'’. Astigmatism" occurs when the
parallel light rays that pass into the eye through the refractive
medium do not fix on an only one spot on the retina to produce the
clear view of the item. It might be brought on by corneal or non-
corneal causes or both (total astigmatism). Astigmatism is broken
down into three types depending on the focal point with respect to
the retina: simple astigmatism, compound astigmatism and mixed
astigmatism?2,

Astigmatism is categorized as regular and irregular based on
the connection between the two principal meridians®. As per
Friendly, "Amblyopia is a decrease in the quality of central,
corrected vision arising from the disruption in retinal image
acquisition throughout the first decade of human life"%4.
Uncorrected refractive errors harm folks of all age ranges and
ethnic groups, are the major cause of vision impairment and have
consequences such as lost opportunities for education and
employment, decreased productivity, and a decreased quality of
lifel®. The most frequent optical condition affecting people of all
ages is refractive errors. According to WHO 43% of vision
problems are attributable to refractive errors® and about half of
visually impaired folks have uncorrected refractive errors (URE)Y.

Uncorrected refractive errors are the second leading cause
of blindness worldwide!®. WHO recently reported that refractive
errors are the fourth most prevalent reason of vision loss, with a
rate of <3/60. "Vision 2020" has childhood blindness prevention as
a top objective!®. Children coming to Dow University of Health
Science's OPD were found to have an Amblyopia prevalence of
6.7% which is greater than any other Amblyopia prevalence found
in published research?®. Research has revealed that myopia and
hyperopia are the second and third most frequent refractive
defects in both children and adults, respectively. In adults from
South-East Asia, myopia and astigmatism were most common.
The Americas has the greatest rate of hyperopia in both children
and adults®®. A survey from Ireland found that the pervasiveness of
myopia (spherical equivalent refraction (SER): 0.50 D), hyperopia
(SER: +2.00 D), and astigmatism (1.00 DC) was 3.3%, 25% and
19.2%, respectively, among people involved aged 6-7 years old
and 19.9%, 8.9% and 15.9%, respectively, among attendees aged
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12-13 years old?!. A survey from 2019 found that the occurrence
of RE was 45.8%. Myopia, which occurred in 24.4% of patients,
was the most prevalent kind of RE followed by hyperopia (11.9%)
and astigmatism (9.5%). The frequency of the various RE patterns
was substantially influenced by age and gender (0.033 and 0.012,
respectively)'®. Refractive error was the most prevalent eye
condition across students, accounting for 198/254 (78%), based on
a research done in India??. In 137 Karachi schools, 35/220 (15.9%)
students were found to have impaired vision, of which 25 (9.5%)
had refractive error®®. A survey of grade 7 students revealed that
myopia incidence was 29.4% and extreme myopia occurrence was
0.4%2%. In Pakistan 1.12 million were predicted to be blind (visual
acuity [VA] 3/60), 1.09 million [0.93-1.24] to have severe vision
loss (3/60VA6/60) and 6.79 million [6.00-7.74] to have moderate
vision loss (6/60VA6/18) in 2017%.

Another study conducted among 1000 participants of
Lahore's public high school with age between 10-18 years
Refractive defects were found in 244(24.4%) of the population.
Myopia 127(52%) was the most common kind of refractive error,
followed by astigmatism 93(38.1%) and hypermetropia 24(9.8%)2.
Children of school age are susceptible to refractive error, which
has a significant negative influence on lowering the learning
capacity and educational potential.

Therefore, the purpose of this research is to determine the
prevalence of refractive errors in children between the ages of 11
and 16 who get eye care at HMC Peshawar.

MATERIAL AND METHODS

After Ethical Committee permission this descriptive cross-sectional
study was conducted in eye OPD at Hayatabad Medical Complex,
Peshawar amongst 11 to 16 years age group population. 308
subjects were included through consecutive sampling with 95%
confidence interval, 5% margin of error and a population of 915
considering 4% non response rate. Subjects with Disabilities
(mental, physical, speech and hearing) severe illness and
communication problems were excluded. Trained staff performed
and recorded Visual Acuity and Retinoscopy of individuals of the
selected age group. Distance visual acuity was measured both
monocularly and binocularly by using a Snellen E chart at a
distance of 6 meter. After refraction, best corrected visual acuity
was then assessed and recorded. Refractive status was recorded
according to the criterion. Myopia, high Myopia, hyperopia and
high hyperopia were defined as a spherical equivalent of <-0.5
diopter (D), <-5.0 D, >+0.5 D, and 2+3.0 D respectively.
Astigmatism and high astigmatism were defined as cylinder of >0.5
D and >2.25 D, respectively (27). >+0.50D+= Hyperopia, >-0.50
D=Myopia. Retinoscopy with fogging was used for objective
refraction and then its verification was made through subjective
Refraction. Cycloplegic refraction was carried out for subjects with
hyper active accommodation, i.e. when dry Retinoscopy gives
fluctuating results. Data entry and analysis was done using SPSS
version 23.

RESULTS

A total of 308 subjects were examined, out of which 73 (23%) were
having Ammetropia i.e. having refractive error. Among 73
refractive error children, 27(36.98%) were Myopics 24(32.87%)
had Hyperopia and 22(30.13%) were Astigmatic Table 01. Male
were more affected than females, having frequency of 63% and
36.98% respectively. The percentage of refractive error of 16 year
is high that is (20.54%) followed by 11 years (19.17%) and least
among 13 and 14 years having the same percentage (13.69%)
(Table 2). In this study it was found that Amblyopia 8/73(10.95%)
was the leading condition associated with refractive errors,
followed by strabismus 5/73(6.84%) (Fig. 2). Amongst 4 groups (A,
B, C & D) group. A=22 children (30%) were enjoying 6/5 vision
after correction, group B=28(38%) were having 6/6 best corrected
vision, C =14(19%) had 6/9 corrected vision and D=9(12%) had
visual acuity of 6/12 after best correction (Table 3).
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Table 1: Frequency of Refractive Errors

Refractive status Frequency Percentage
Ammetrope 73 23.70 %
Emmetrope 235 76.29 %
Total 308 100%
Frequency of Different Types of Refractive Errors
Myopia 27 36.98 %
Hypermetropia 24 32.87 %
Astigmatism 22 30.13 %
Total 73 100%
Table 2: Frequency Of Refractive Error Age Wise
Age group Frequency Percentage
11 14 19.17%
12 11 15.06%
13 10 13.69%
14 10 13.69%
15 13 17.80%
16 15 20.54%
Total 73 100%
Fig. 2: Associated conditions with refractive error
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Table 3: Level of best corrected visual acuity in refractive error children

Best Corrected V.A Frequency Percentage
A (6/5) 22 30%
B (6/6) 28 38%
C (69) 14 19%
D (6/12) 09 12%

DISCUSSION

Childhood blindness and uncorrected refractive errors were among
the five priorities targeted in VISION-2020. Visual experience of a
child plays a major role in his/her psychological, physical and
intellectual development. Visual impairment due to uncorrected
refractive error can have both short and long term consequences
in children, such as loss of educational and employment
opportunities, loss of economic gain for individuals, families and
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societies, and impaired quality of life. A child’s eyes are constantly
in use in the class room and at play. Out of 308 patients of 11 to 16
years, visiting eye O.P.D H.M.C Peshawar, 73(23.70%) were
found to have refractive error with Male to female ratio of 63%:37%
in 9.5% refractive error reported by a study conducted in Karachi
schools?®. Myopia Hypermetropia and astigmatism remained 36.98
%, 32.87% and 30.13% respectively in comparison to a survey
from lIreland reporting myopia, hyperopia and astigmatism 3.3%,
25%, and 19.2%, respectively among 6-7 years age group and
19.9%, 8.9%, and 15.9%, respectively among 12—13 years old?. A
sizeable portion of Lahore's public high school pupils with age
between 10-18 years had uncorrected refractive problems in
244(24.4%) of the population. Myopia 127(52%) was the most
common kind of refractive error, preceded by astigmatism
93(38.1%) and hypermetropia 24(9.8%).

Refractive defects were found (26) . The current study has
also shown that the frequency of myopic children was higher than
other two types. Children coming to Dow University of Health
Science's OPD were found to have amblyopia prevalence of 6.7%,
which is greater than any other amblyopia prevalence found in
published research while our study has shown 10.95% far greater
than the finding of previous study (22). The significantly high
percentages of refractive errors specifically myopia found in our
study comparative to other country is probably related to the
increased demands for academic schedules and less awareness
demands attention of health authorities specially school health
service providers. This could represent a risk factor for developing
refractive errors in this age group. Conclusion: Refractive error
can no longer be ignored as a target for urgent action. The world
must make every effort to meet the goals of VISION 2020. A child’s
whole life may get ruined just because of uncorrected or
inappropriately corrected Refractive error. There is dire need of
public awareness regarding refractive errors and availability of
services. Cross referral and linkage with education and
development sector is mandatory. The results show a great burden
of refractive error patients on the hospital, so the facilities of the
refractive services need to be increased.
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