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ABSTRACT

INTRODUCTION: Refractive error may appear through childhood and adolescent. If refractive error left untreated it can result
inamblyopia and strabismus. Visual impairment has significant implication for the affected child and family in terms of educa-
tion, future employment and personal and social welfare throughout life.

OBJECTIVE: To estimate the prevalence of refractive errors among a sample of children from two primary schools
in Al-Rusafa district in Baghdad. And to detect some factors that may be associated with refractive errors.

METHODS: A cross sectional study was carried at two primary schools in Baghdad from 15 February to 1 April 2009. The two pri-
mary schools were selected conveniently. All students were included in this study apart from those with eye infections ,traumatic
eye disease. Snellen's chart was used to assess visual acuity and retinoscope was used to detect the type of refractive errors for
those with abnormal acuity. .

RESULTS: eight hundred sixty students from two primary schools were participated, and 732 were examined (85%). The preva-
lence of refractive errors (ametropia) was 7%. The prevalence of myopia was (5.32%), hyperopia was (1.09%), and astigmatism
was (0.68%), while the rest (92.91%) were normal (emmetropia) Twenty-four (3.2%) students wore glasses on the day of exami-
nation. These students with glasses had uncorrected visual acuity equal or less than 6/12. Among students who had refractive
errors, 46% of them were wearing corrective lenses, while more than half of them with uncorrected refractive error.

CONCLUSION: The prevalence of refractive errors in primary school children of Baghdad was 7%. Factors that were found to
be associated with refractive errors in Baghdad primary school children were age, reading hours per day, computer usage,
siblings’ history of wearing glasses. .
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INTRODUCTION

tional Agency for Prevention of Blindness.” In

Refractive errors are the fourth leading
cause of blindness, and in many areas, they are
the second cause of curable blindness, with cat-
aract standing the first, and are one of the most
common causes of visual impairment.” In light
of its burden on the society and the remedy, re-
fractive errors are one of the five priorities of
the global initiative for elimination of avoidable
blindness, Vision 2020, launched by the World
Health Organization (WHO) and the Interna-
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addition, several studies have shown that a con-
siderable number of people with miscorrected
vision can benefit from appropriate corrections.
This issue is considerable in developed coun-
tries, especially among particular groups such
as elderly people or minority groups.>7 Visual
impairment has been reported to be associated
with higher rates of morbidity and mortality;
in particular, uncorrected refractive errors in-
crease morbidity. 82
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In normal eyes without accommodation, the
parallel light is focused on the retina; emmetro-
pia. Any optical departure from this condition is
called a refractive error or ametropia.’>'*

There are three types of refractive errors:
Hyperopia which is defined as parallel rays of
light come to focus posterior to the retina with
the eye in a state of rest i.e. nonaccommodat-
ing, Myopia where parallel rays of light come
to focus anterior to the retina, and Astigmatism
where the refractive power of the various me-
ridians of the eye differs.” A refractive error can
be classified as spherical or cylindrical according
to the type of the lens necessary to correct it.'

Causes of refractive error: Emmetropization is
guided by genetics but is modified by environ-
mental influences.”” Parents with Myopia are
more prone to have myopic offspring. Similarly,
a child with high myopia is more likely to have
myobic parents.’® Sustained near work, ac-
commodative variability, accommodative lag,
decreased time spent outdoors, and parental
cigarette smoking are all recognized as envi-
ronmental aggravating factors.”°

Correction of refractive error: Refractive errors
can be easily corrected with glasses. It is esti-
mated that 2.3 billion people worldwide have re-
fractive errors. The majority of these could have
their sight restored by spectacles, but only 1.8
billion people have access to eye examination
and affordable correction. This leaves approxi-
mately 500 million people, mostly in developing
countries and mainly children, with uncorrected
error causing blindness and impaired vision.”'
Undetected or under corrected refractive er-
ror particularly myopia, is specially a problem
in school children. Poor vision and the inability
to read material written on the blackboard can
have a serious impact on a child’s participation
and learning in class and this can adversely af-
fect a child’s education, occupation and socio-
economic status for life.*?

In our country, researches that tackle the
prevalence of refractive errors at primary
school children and their associated factors are
limited. This study designed to estimate the
prevalence of refractive error among children
from two primary schools in Al-Rusafa district in
Baghdad. And to detect some factors that may
be associated with refractive errors.

METHODS

Study design and settings: A cross-sectional
study was carried out at two primary schools;
Al-Knooz and Al-Bawasil primary schools, from
the Directorate of Education of Al-Rusafa/2 in
Baghdad from 15 February to 1 April 2009.

Ethical consideration: This study has been ap-
proved by the Iragi Board for Medical Spe-
cialization and the Directorate of Education of
Al-Rusafa/2. Aims of the study were explained
to the managers and teachers of the primary
schools, and children’s parents and there ver-
bal consents were taken before conducting the
study.

Inclusion and exclusion criteria: All students
from first to sixth class were included in this
study. Students with eye infections, traumatic
eye diseases, failed to provide their question-
naires during the day of screening, and those
who were absent from school on the day of the
examination were excluded from the study.

Data collection procedure: The sample size was
860 students, distributed between the primary
schools. Two primary schools were selected
conveniently. The authors collected the data
through four-hour daily visits to the school ac-
cording to a scheduled programme prepared
for this purpose. Out of 860 students, 732 (85%)
have responded by filling the questionnaire
form. The respondents were 331 (45.2%) boys
and 401 (54.8%) girls, aged 6 to 13 years.

Risk factors assessment: Questionnaires were
distributed to parents or guardians of the chil-
dren with the help of the teachers to obtain
information about the student regarding basic
demographic data such as age, gender, class,
parents’ occupation, family history of wearing
glasses for any refractive error, hours of reading
per day defined as < 2 hours/day and > 2 hours/
day, student performance, use of the computer
and playing video games by the student defined
as <6 hours/week or > 6 hours/week.

Refractive error measurement: Visual acuity
assessment was done by an ophthalmological
technician “subjective method”. The students
were examined in their respective classes. The
screening was done in the following way: From
6-meter distance the students were shown the
Snellens’ E chart. The students were requested
toindicate the direction of the E optotype either
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by pointing with his or her finger, or by calling
out the direction. The lowest line read success-
fully was assigned as the visual acuity for the
eye undergoing testing. A line on the chart was
accepted as being read if the direction of more
than half the optotypes had been identified cor-
rectly. The right eye was tested first followed
by the left eye, each time occluding the fellow
eye. The child either indicated the direction cor-
rectly (eye sight good) or incorrectly (eye sight
not good). In case of doubt, the eye sight was
recorded as not good. Visual acuity equal to or
less than 6/12 in one or both eyes was taken as
a cut off point for refractive error in this study.”

Retinoscopy was used as a confirmatory

test “objective method”. Students who were
suspected of having refractive errors, using a
criterion of uncorrected visual acuity equal to
or less than 6/12, were further evaluated using
autorefraction and retinoscopy in the primary
health centre with the help of an ophthalmo-
logical technician. In case of visual impairment
in distant vision, estimation of the type and lens
power by using trial frame lenses and retinosco-
py. Students who wear spectacles were tested
with and without their glasses. The presenting
vision was measured with the student current
distance refractive correction, if worn, for each
eye in turn. Students with 6/12 visual acuity or
less, in either eye were then retested for visual
acuity in each eye, with their autorefraction re-
sult placed in a trial frame using trial lenses. This
was performed to estimate the contribution of
refractive error to these students’ visual dis-
abilities.”
Definition of variables: for sake of this study,
myopia was defined as spherical equivalent re-
fractive error of at least -0.50 D or more, hyper-
opia as spherical equivalent of at least +0.50 D
or more and astigmatism as cylinder of at least
-0.50 D or more."” Children were considered to
have refractive error (ametropic) if one or both
eyes were myopic, hyperopic or astigmatism
and emmetropic if neither eye was myopic, hy-
peropic or astigmatism."

Data management and statistical analysis: Data
entry and analysis was carried out using the
statistical package for social science (SPSS ver-
sion 16) and EXCEL 2003 software Programs.
Frequencies and statistical test like Chi-square
was used as appropriate and p-value less than
or equal to 0.05 were considered significant.

RESULTS

Prevalence of refractive error: The prevalence
of refractive errors (ametropia) was 7%. The
prevalence of myopia was 5.32%, hyperopia
was 1.09%, and astigmatism was 0.68%, while
the rest 92.91% were normal (emmetropia) as
shown in table 1.

Types of refractive errors with age and gen-
der: Table 2 shows that there is a statistically
significant association between age and type
of refractive errors. Although more girls were
noted to have myopia and hyperopia, (51.9%
and 11.5%), this finding was not statistically sig-
nificant. Myopia was the most common type of
refractive error, detected in 39 students (75%)
of the total refractive error. Followed by hyper-
opia in 8 students (15.3%), then by astigmatism
in 5 students (9.6% ). The mean age for refrac-
tive errors among primary school children was
8.95+2S.D.years. This finding was not statisti-
cally significant. See table 2

Table 3 shows the effect of reading hours a day,
student’s age in years, gender, usage of com-
puters and video games, and usage of glasses
by the parents and siblings of the students on
having refractive errors. Reading for more than
two hours a day, being a girl, using computer
for more than 6 hours a week, and using glasses
by siblings are found to have statistically signifi-
cant effect on development of refractive errors.

Table 1: Distribution of the sample by eye conditions in
primary school children of Baghdad city.

Eye condition No. %
Emmetropia 680 92.91
Myopia 39 5.32
Hyperopia 8 1.09
Astigmatism 5 0.68
Total 732 100

Table 2: Association of age and gender on the types of refractive error.

Myopia Hyperopia  Astigmatism Total
No. % No. % No. % No. %
Age (Years) <9 10 19.3 5 9.6 4 7.7 19 36.6
>9 29 557 3 5.7 1 1.9 33 63.4
X2=8.39 DF=2 p value = 0.01
Gender Male 12 23.1 2 3.8 3 5.8 17 32.7
Female 27 51.9 6 11.5 2 3.8 35 67.2
X2 =197 DF =2 p value = 0.37
Total 39 75 8 15.3 5 96 52 7
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Table 3: Effect of some participants’ criteria on the presence of refractive errors.
No refractive error Refractive Error Total
Participants’ Criteria No. % No. % No.
Reading hours per a day <2 hrs /day 321 96.1 13 3.9 334
> 2 hrs/day 359 90.2 39 9.8 398
X2 =13.8149 DF =1 p value = 0.002
Students’ age in years <9 426 95.7 19 4.3 445
>9 254 88.5 33 1.5 287
X2 =3.546 DF =1 p value = 0.059
Gender Male 314 94.8 17 5.2 331
Female 366 91.2 35 8.3 401
X2 =9.601 DF =1 p value = 0.001
Computer usage <6 hrs/wk 457 94.6 26 5.4 483
>6 hrs/wk 223 89.5 26 10.5 249
X2 =6.371 DF =1 p value = 0.01
Parents on glasses Yes 457 91.7 41 8.3 498
No 223 95.2 1 4.8 234
X =3.01 DF =1 p value = 0.08
Siblings on glasses Yes 289 96.9 9 3.1 298
No 391 90 43 10 434
X? =12.70 DF=1 p value = 0.0003
Total 680 52

(p value = 0.002, 0.001, 0.01, 0.0003 respective-
ly)

DISCUSSION

Primary school education is the most cru-
cial educational years since children acquire
the most learning during this particular period.
Thus, good visual acuity in children is impor-
tant to ensure optimum educational potential.
Our study has certain limitations; it is a school-
based study and of a convenient sample. Pop-
ulation-based studies of refractive errors are
better than school-based design of this study,
because many school aged children may not at-
tend school due to their refractive error or due
to other social and economic reasons. This may
affect the generalizability of the results.

In the current study the prevalence of re-
fractive error among students of two primary
school children in Baghdad was 7%, which is low-
er than the 26.73 % reported by a study conduct-
ed on students’ college in Irag,*® Kathmandu in
Nepal®® (8.1%), Chile*” (8.8%) and Shunyi in Chi-
na*® (11.3%). On the other hand it is higher than
that reported in New Delhi** (5.2% ) and Mechi
Zone in Nepal® (2.6%).

The prevalence of myopia was 5.32%, it is
similar to that reported in Malay from East Ma-
laysia®® (5.4%), but higher than that reported
in Kathmandu in Nepal®® (4.3%), New Delhi**
(4.9-10.8) %, Chile*’ (3.4-18.7)%, and Mechi Zone
in Nepal® (1.2%). Our result is lower than that
reported in Australia®® (8.4%), Hong Kong®'
(36.7%), Singapore3* (36.3%) and Shunyi in Chi-
na’® (36-43) %.

The prevalence of hyperopia was 1.09 %. It
comparable to that reported in Kathmandu in
Nepal,?® Mechi Zone, Nepal **, Singapore 3? and
East Malaysia®® (1.3%, 1.4%, 1.7% and 1.0% respec-
tively). On the other hand it is lower than that
reported in Hong Kong,?' Australia,3° Chile*” and
Shunyi in China®® (4.0%, 6.2%, 7-22% and 10% re-
spectively).

The prevalence of astigmatism was 0.68%,
the finding is less than that found in Mechi Zone
in Nepal®® (2.2%), China?® (15%) and Chile?” (19%),
but similar to that found in Malay (East Malay-
sia)*? (0.6%). The wide variations of the report-
ed prevalence rates of refractive errors could be
attributed to several factors. These may include
the definition of study populations, definition of
myopia, hyperopia and astigmatism, methods
of measurement and the types of environmen-
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tal factors considered. However, as only stu-
dents with visual acuity of < 6/12 were picked,
a proportion of students with a low degree of
refractive error may have gone undetected. Hy-
peropic children may compensate by accommo-
dation while some myopic children may squint,
masking the actual level of poor visual acuity.*®

Refractive errors were significantly asso-
ciated with age group of children (p=0.002).
This finding is consistent with that from Dez-
ful in Iran; a study has stated that myopia and
hyperopia were correlated with age (p=0.030)
and (p<0.001) respectively.?® The finding is also
agree with that of India, where myopia and
astigmatism were found to be significantly as-
sociated with increase in age, while hyperopia
was not associated with age.3* Other studies in
Australia,>® Malay (East Malaysia)*® and Gom-
bak District from Malaysia,? revealed a positive
association between refractive errors and age
group. Whereas, other researchers from Ka-
rachi*® and Kolkata’ found no association be-
tween refractive error and age in children. The
association between age and the prevalence of
refractive error might be explained by other en-
vironmental confounders, such as higher school
level and greater hours of near-work per day
(more than 2 hours per day).

In the current study, refractive error was not
associated with sex. This finding disagrees with
that reported previously in Irag,”® Nigeria,3®
Cairo,>® Gombak District in Malaysia,?® India
(Haryana),?* Southern China*° and Karachi.3® It
is similar to that reported in Malay (East Malay-
sia),”? Kolkata®” and Australia.?°

We found an association between develop-
ment of refractive error, computer usage and
reading hours per a day. This finding is similar
to that in East Malaysia (Malay).*® A Cross-sec-
tional study which was conducted in Singapore
to study the factors related to progression of
myopia in Singaporean children has also found
a positive association between refractive error
development and near-work activity such as
reading and writing.*'

CONCLUSION

The prevalence of refractive errors among
a sample of primary school children in Bagh-
dad was 7%; myopia was the most common
type with a prevalence of 5.32%, then hyperopia

1.09% and finally astigmatism 0.68%. The preva-
lence of uncorrected refractive error was 54%.

Factors that were found to be associated
with refractive errors in Baghdad primary
school children were age, reading hours per
day, computer usage, siblings’ history of wear-
ing glasses. Sex and parents’ history of wearing
glasses were not significantly associated with
refractive errors.
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