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ABSTRACT:
OBJECTIVES:

Refractive errors and strabismus continue to remain a significant public health problem. Among
school children it has an impact on child development. The aim of the study was to determine
the prevalence and pattern of refractive error and strabismus among primary school children.

METHODOLOGY:

It was a cross-sectional study. Stratified random sampling technique was used to
select the school children. Data was collected in November-December 2013.
Visual impairment was defined as, presenting VA of < 6/12. A total of 2288
children (1746 boys and 542 girls) were screened from 26 randomly selected
schools. Stratified sampling technique was used. Data were collected on pre-
designed questionnaires and entered and analyzed by SPSS software version 16.

RESULTS:

The mean age of children was 8.10 + 2.3 years. About 4% children were found
visually impaired. The prevalence of refractive error was found to be 5.4%, of
which 88.6% was uncorrected refractive error. The prevalence of refractive error
was found higher in girls than boys, 6.8% and 5.0% respectively. Among types of
refractive error, myopia prevalence was 2.3%, hypermetropia prevalence was
2.0% and astigmatism prevalence was 1.1%. The prevalence of strabismus was
1.3%. Refractive error was found as a main cause of visual impairment in school
children. Prevalence of strabismus among this study population is relatively low as
compared to the global prevalence of 2% to 5%.

CONCLUSION:

It is recommended that more study to determine the extent of the problem and
possible factors for development of refractive error and strabismus types are
needed to mitigate these conditions.
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INTRODUCTION:

Visual impairment continues to
remain a significant public health
problem worldwide. The uncorrected
refractive error has been considered
one of the priorities of the WHO
global initiative for the elimination of
avoidable blindness'. About 80% of
the visual impairment is avoidable?.
One study reports that strabismus is
the third most common ocular
disorder in children of Pakistan®.
School children are one of the key
population groups that are most
suffered by refractive error and
strabismus. As children usually don®t
complain of visual problems, early
diagnosis and prompt treatment of
visual impairing eye conditions is
important to prevent the visual
problems, which may affect child
learning ability*. Our objectives were
to determine the prevalence and
pattern of refractive errors and
strabismus among primary school
children.

METHODOLOGY:

A cross sectional study was designed
to assess the prevalence and pattern
of presentation of refractive error and
strabismus in school children aged 5
to 12 years in Lakki Marwat tehsil,
Khyber Pakhtunkhwa Pakistan. There
are total 666 primary schools in tehsil
Lakki Marwat of which 447 are boys"
schools and 219 are girls® schools.
The total strength of children in these
schools are 53082, of which 40507
are boys and 12575 are girls. A total
of 26 primary schools (17 boys and 9
girls) were visited and 2288 children,
of which 1746 were boys and 542
were girls, were screened. The study
was conducted from August 2013 to
January 2014 by stratified random
sampling technique. All the
government primary schools of tehsil
Lakki Marwat were stratified into two
strata i.e. boys and girls. Then
required numbers of schools were
randomly selected. To estimate the
refractive error and strabismus
prevalence of 05% '°, with 95%
confidence interval (4% - 6%) among
school children having total strength
of 53082; a sample size of 1485 is
needed; and calculated as 60, N=Z,”
(1-P) (P) N/d? (N-1) + Zg2? P (1-P). By
adjusting for the design effect of 1.4
and non-compliance of 10% the final
sample size calculated was 2288. A
medical team consisting of
optometrist and technicians carried
out the data collection. Ethical
approval was obtained from the
ethical approval committee of Khyber
Medical University and permission
was taken from concerned district
education officers. Dates were fixed
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for screening of each school and all
the concerned headmasters®
presence was ensured. Children
personal data and eye examinations
data was recorded using pre-
designed RESC Eye Examination
form of WHO. In each school an
appropriate room was selected for

examination, which was properly
illuminated. Children who were
already wearing glasses, their

presenting VA were assessed (while
wearing their glasses). All ocular
alignment assessments were
performed without spectacles. Initially
ocular alignment was determined
using corneal reflections (Hirschberg
Test), followed by a cover/uncover
test using an occlude and performed
at 0.5 and 4 meters. Children, whose
vision was improving with refractive
correction, were prescribed glasses.
A child needing diagnostic workup or
surgical treatment was referred to the
concerned hospital. Proper informed
written consent was obtained from the
parents of all children through
concerned head teachers. Descriptive

statistics such as frequencies,
percentages, means and standard
deviations were used.

RESULTS:

The study population was comprised of
1746 (76.3%) boys and 542 (23.7%)
girls. Among study population, 2196
(96%) children were found normal or no
visual impairment, 54 (2.4%) children
were mild visually impaired, 23 (1%)
were moderate visually impaired, 8
(0.3%) were severe visually impaired
and 7 (0.3%) were blind. The overall
prevalence of presenting  visual
impairment in study population was 4%
(95% CI 3.21% to 4.79%). Prevalence
of presenting visual impairment was
observed to be higher in girls (5.4%) as
compared to boys (3.7%). Figure 1
shows the type of visual impairment in
study population. Reasons for
presenting VA <6/12 or 0.3 Log MAR in
better eye (visual impairment) were
found to be due to refractive error 49
(563.3%), amblyopia 33 (35.9%), corneal
opacities/disorders 7 (7.6%), and
posterior segment disorders 3 (3.3%).

Figure 1: Causes of Presenting Visual Impairment

7.6% 3.3%

H Refractive errors
Amblyopia
Corneal opacities/disorders

Posterior segment disorders

Table1: Causes of Presenting Visual Impairment in Study Population by Gender
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Gender Refractive Amblyopia Corneal Posterior Total
Error Disorders Segment
Disorders
Boys 28 (45.9%) 28 (45.9%) 4 (6.6%) 1(1.6%) 61 (100%)
Girls 21 (67.7%) 05 (16.1%) 3(9.7%) 2 (6.5%) 31 (100%)
Total 49 (53.3%) 33 (35.9%) 7 (7.6%) 3 (3.3%) 92 (100%)

The overall prevalence of refractive
error was found to be 5.4% i.e. 123

prevalence of refractive error was
found higher in girls than boys, 6.8%

refractive error cases in 2288 children (37 cases in 542) and 5.0% (86 cases

(95% Cl 4.49% to 6.31%). The in 1746) respectively.
Figure 2: Prevalence of Refractive Error in Study Population
100.00% 94.60%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00% 5.40%
0.00%
Normal/Emmetropia Refractive error
Table 2: Prevalence of Refractive Error in Study Population by Gender
Gender Number of Refractive Error Prevalence (%)
Children Cases
Boys 1746 86 5.0%
Girls 542 37 6.8%
Total 2288 123 5.4%

The number of refractive error cases
(uncorrected

newly

detected

refractive error) and children who
were already wearing spectacles
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than boys 514% and 36.4%
respectively). Hypermetropia was the
second common type of refractive error.
47 (35%) children out of 123 children
were  hypermetropia  (with boys
contributed more than girls 43.2% and
24.3% respectively). Astigmatism was
found as the least common type of
refractive error. 25 (23.5%) children out
of 123 children were suffering from
astigmatism.

(corrected refractive error). In this
study 109 (88.6%) new cases of
refractive error were found, and 14
(11.4%) children were already
wearing spectacles out of 2288
children screened.

In this study myopia was found the most
common type of refractive error, 51
(41.5%) children out of 123 children
were myopic (with girls shared more

Table 3: Prevalence of Different Types of REs in Study Population by Gender

Gender No of Types Of Refractive Errors
Children Myopia Hypermetropia Astigmatism
Cases % Cases % Cases %
Boys 1746 32 1.8% 38 2.2% 16 0.9%
Girls 542 19 3.5% 9 1.7% 9 1.7%
Total 2288 51 2.3% 47 2.0% 25 1.1%

In this study the prevalence of
strabismus was observed to be 1.3%

i.e. 29 strabismus cases

in 2288

children (95% CI 0.85% to 1.75%).

No

significant

difference

in

prevalence of strabismus was found

between
(1.3%).

boys

(1.3%)

and girls
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Figure 3: Prevalence of Strabismus in Study Population

120.00%
98.70%
100.00%
80.00%
60.00%
40.00%
20.00%
1.30%
0.00%
Normal/Orthiphoria Strabismus
Table 4: Prevalence of Strabismus by Gender
Gender Number of Children | Strabismus Cases Prevalence (%)
Boys 1746 22 1.3%
Girls 542 7 1.3%
Total 2288 29 1.3%
DISCUSSION: refractive error and strabismus in

Childhood blindness and uncorrected
refractive errors are among the five
priorities targeted in VISION-20202.
Visual experience of a child plays a
major role in their psychological,
physical and intellectual development.
Visual impairment due to uncorrected
refractive error and strabismus can
have both short and Ion%-term
consequences in children> ©
According to the Baltussen et al,
screenings of 5-15 years old children
yields the most cost-effective health
effects”. In this cross-sectional,
schools-based prevalence study of

primary school children of tehsil Lakki
Marwat, total 2288 children aged from
5-12 years old were screened. In this
study no significant difference was
observed between mean ages of
boys (8 years) and girls (8.2 years).
The mean age agreed with Al-
Wadaani FA et al®. The overall
prevalence of presenting visual
impairment in this study was 4.0%.
This is like Kumah BD et al in Ghana,
where the prevalence of presenting
visual impairment in school children
was 3.5%°. However, Casson RJ et al
in Lao People's Democratic Republic
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observed low prevalence of
presenting visual impairment at
1.9%'°. While study in China, had a
prevalence of 6.64% of presenting
visual impairment'. Like RESC
study,'? refractive errors was the
prime cause of visual impairment in
our study and were responsible for
most of the cases (53.3%) of visual
impairment. It is interesting to note
that in our present study amblyopia
was accountable for 35.9%. A study
in Ghana, observed that amblyopia
accounted for 9.9% visual
impairment®. The high contribution of
amblyopia to visual impairment in our
present study may be due to high
number of uncorrected refractive error
cases (88.6% of the total refractive
error cases) in our study; as
uncorrected refractive errors are the
major cause of amblyopia. In our
study prevalence of refractive errors
among study population was found to
be 5.4%, which falls within the World
Health Organization prevalence of 2-
10% globally™. This is also
comparable to the prevalence
observed by Gao Z et al in Cambodia
(6.57%)"*, and by Pavithra M et al in
India (7.03%)". However, this is
higher than the prevalence reported
by Shaikh and Aziz in South Karachi
(2.0%)>, Opubiri and Pedro-Egbe in
Nigeria (2.17%)"®, and Casson RJ et
al in Lao People's Democratic
Republic (3.6%)'°. On the other hand,
the refractive error prevalence in our
study is much less than the other
similar studies conducted in Turkey
(23.4%) by Caca | et al'®, in Iran
(22.66%) by Yekta A et al’ and in
Saudi Arabia (13.7%) by Al-Wadaani
FA et al®. These studies specify that

the prevalence of refractive errors is
much higher than our results.
Although these studies had used
almost same case definitions and
methods as used by us, but wide
variations  of  refractive  errors
prevalence observed by different
authors are naturally likely to be due
to differences in sample sizes, age,
geographical situation, ethnic
variation and nutritional status.
Refractive error was found more
prevalent in girls (6.8%) compared to
boys (5.0%). Similar results were
found by Alam H et al in their study
on school children in Karachi, where it
was reported that prevalence of
refractive error was 8.9% in female
children, while no single case of
refractive error was found in male
children'. Another study in India by
Sharma S et al found that refractive
error prevalence was 23.7% in girls
and 12.2% in boys'®. While some
studies reported higher prevalence of
refractive error in boys than girls.
Study by Soomro MZ et al in
Southern Punjab  found that
prevalence of refractive error was
19.1% in boys and 16.1% in girls®.
We have found a higher prevalence
of myopia (2.3%) in our study than
that of hyperopia (2.0%) and
astigmatism (1.1%). In India myopia
was more prevalent (3.16%) than
hypermetropia (1.06%) and
astigmatism (0.16%)?". Among all
types of refractive errors, myopia was
41.5%, which is consistent with other
studies done in Pakistan by Ali A et al
in Lahore (myopia 43%)** and
Soomro MZ et al in Southern Punjab
(myopia 58.23%)%°. In our present
study we have observed high
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prevalence of myopia and
astigmatism in girls. Also found that
the myopia prevalence significantly
increased with age, while no
significant difference in prevalence of
astigmatism was found with age.
Whereas, the prevalence of
hypermetropia was observed
significantly higher in the boys and
younger age children. This trend may
be attributed to the theory of
emmetropization in which there is a
shift from hyperopia in early childhood
to emmetropia as the child grows.
Caca | et al, in their study also found
that myopia was associated with older
age and females, whereas
hypermetropia was inversely
proportional to the old age'®. Similar
study by Czepita D et al, in Poland
found a positive correlation between
prevalence of myopia and age, as
well as negative correlation between
prevalence of hypermetropia and age,
while no association was observed
between the prevalence of
astigmatism and age®. According to
the literature review, all data available
in Pakistan on strabismus is hospital
based. No proper study was found,
on prevalence of strabismus in school
children. In present study we have
determined the status of strabismus
in school children. Although the
prevalence of strabismus in our study
was not as considerable like
refractive errors, it requires prompt
intervention since the affected
children are prone to amblyopia,
binocular problems and cosmetic-
related psychological disturbances.
The prevalence of strabismus in our
study was 1.3%. This is comparable
with the results of study in Japan,

where Matsuo T et al, reported the
prevalence of strabismus as 1.28%2*.
However this prevalence is relatively
lower than the global prevalence of
strabismus (2 to 5%)?°, and also from
other studies conducted by Faghihi M
et al in Iran (3.1%)%, Bansal A et al in
India (3.92%)?, and Lin S et al in
China (10.9%)?. Whereas Sherpa D
et al reported low prevalence in
Nepal®.

CONCLUSION:

We concluded that the school going
children is a high-risk group for
developing refractive errors and
strabismus. Refractive error was
found as a main cause of visual
impairment in school children and
contributed to more than half of the
visual impairment. Although the
prevalence of strabismus in our study
was not as considerable as refractive
errors, it requires prompt intervention
since the affected children are prone
to amblyopia, binocular problems and
cosmetic-related psychological
disturbances. It is suggested that
screening programs need to be
implemented on a large scale to
make possible early detection of
vision impairing conditions in school
children. Also, in this study it was
found that the myopia and exotropia
prevalence significantly increased
with age, while hyperopia and
esotropia prevalence was observed to
decline with age. Studies are needed
to determine the possible risk factors
responsible for different types of
refractive errors and strabismus
development. It is recommended that
more studies to determine the risk
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factors, control it so that to achieve
the goal of Vision 2020.

LIMITATIONS:

Due to limited time and resources,
this study focused only on schools
within one tehsil of district Lakki
Marwat, therefore limiting findings to
a tehsil Lakki Marwat. Another
limitation is that strabismus was
measured only as present or absent
through Hirschberg corneal reflex test
and cover test. Prism testing was not
performed. Also, the possible risk
factors responsible for different types
of refractive errors and strabismus
development were not possible to
study due to difficulties inherent with
the used research design.
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