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Abstract
· AIM: To assess the prevalence of refractive errors in

middle school students in Lanzhou city and explore the risk

factors for myopia.

·METHODS: A cross-sectional survey was conducted. A

questionnaire assessed the students' socioeconomic

background and visual tasks followed by visual acuity

assessment and a full eye examination including slit-lamp

examination, fundus evaluation, retinoscopy, and subjective

refraction.

·RESULTS: Among 2 256 enumerated students aged 15-19

years,2 037(90.3%) students had significant refractive errors.

Myopia was the leading refractive error (1 951/2 256, 86.5%),

astigmatism was the second most common refractive error

(921/2 256, 40.8% ), but amblyopia (10/2 256, 0.4% ),

strabismus (5/2 256, 0.2%), hyperopia (4/2 256, 0.2%) and

other treatable eye disorders were uncommon. Almost 95.3%

of students with significant refractive errors wore spectacles

before the survey. Age, sex, visual tasks, and a parental

history of myopia were risk factors for myopia.

·CONCLUSION: The prevalence of refractive errors and the

risk factors for myopia in schoolchildren in Lanzhou city are

similar to those reported in other regions of China.

Interventions of myopia progression should be performed to

protect the visual acuity of school-aged students.
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INTRODUCTION

R efractive error, especially myopia, is the most common
ocular disorder. All myopes must endure the physical

and financial burden of spectacles and/or contact lenses and
myopia may affect career choices and social activities.
Persons with a high degree of myopia, particularly those
with degenerative or pathologic changes, also have a higher
risk of the development of permanent visual impairment or
blindness from macular degeneration, retinal detachment,
glaucoma, and cataract[1-5].
Prevalence of myopia varies in different areas. Japan [6]

reported an overall prevalence of 50%. Nepal [7] reported a
prevalence of 4.3% in a total of 1100 children. In China,
Taiwan [8] reported a prevalence of 84% in people by 16
years of age. Hong Kong [9] reported myopia was the most
common refractive error and was found in 36.71%依2.87%
of children. Xi'an reported a prevalence of 94% in middle
school students with average age of 16-18 years old [10]. But
there is no report about prevalence of refractive errors in
middle school students in Lanzhou city. The purpose of our
study is to explore the prevalence of refractive errors in
middle school students in Lanzhou city and investigate the
risk factors of myopia.
MATERIALS AND METHODS
Study Population and Sampling A school-based prevalence
survey on myopia was conducted in Lanzhou city from
September 2006 to May 2007. A total of 2 256 students in
five middle schools were randomly selected in the study. We
randomly selected five middle schools from more than 30
middle schools in Lanzhou city. From each school, ten to
fifteen classes were randomly selected for the study, and all
children in the selected classes were invited.
Questionnaire and Ophthalmic Examination A detailed
questionnaire was employed. The questionnaire contained
questions about the student's visual tasks, including the
number of hours they spent reading for pleasure, studying
outside school hours, watching television, using computer
(work or games). The students estimated the average
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number of hours they spent doing each of these per week.
Having completed the questionnaire, the students then had
their visual acuity (VA) examined. Both eyes were tested
separately. A line on the chart was accepted as being read if
the direction of more than half of the optotypes had been
identified correctly. If the VA was below 0.6 in one or both
eyes, a pinhole test was performed. Everybody with
suspected refractive errors underwent non-cycloplegic
objective and subjective refraction by the optometrist, and
the corrected VA was examined. Using a torch, slit-lamp
and direct ophthalmoscope, the ophthalmologist inspected
all the students' eyes for abnormalities of position and
motility, the anterior segment, the optic disc, and the
macula.
Data Processing and Analysis All data were independently
entered into computers. Range and consistency checks were
done on all variables. Statistical tests of significance were
conducted using 2 tests for proportions or for trend as
appropriate. Unvaried analyses and multivariate logistic
regression adjusting for age, sex, and other significant
variables were performed via SPSS 11.0 software.
RESULTS
Prevalence of Refractive Error Poor eyesight, defined as
uncorrected unilateral or bilateral VA worse than 0.6 was
present in 651/2 256 (28.9%) students. 21.1% of students
had bilateral poor eyesight and 7.8% had unilateral poor
eyesight. The majority of students with refractive errors
were myopia (1 951/2 037, 95.8% ). The prevalence of
significant myopia was 86.5% (1 951/2 256). Astigmatism
was also present in 859 of the 1 951 myopic students
(44.0% ), and 62 students appeared astigmatism alone.
Strabismus (5/2 256, 0.2%) and amblyopia (10/2 256, 0.4%)
were rare .
Prevalence of Myopia A total of 2 256 students
participated in the study, including 1 119 girls (49.6%) and
1137 boys (50.4% ), aged 15 to 19 years (mean=17.42依
1.15). Myopia was the most common type of refractive
error. It was found in 86.5% of the children. The average
refractive error of these myopic eyes was -2.33D. Mild
myopia (-0.50 to -2.99D) was found in 64.9% (1 464/2 256)
of children, moderate myopia (-3.00 to -5.99D) in 19.4%
(438/2 256), and severe myopia (臆-6.00D) in 2.2% (49/2
256). Astigmatism was the second most common refractive
error, present in 40.8% (921/2 256, range, -0.50 to -5.75D)
of the study subjects. The frequency of anisometropia was
18.6% (419/2 256, range, 1.00-9.25D).
Significant myopia: associations with age, sex, and
parental history of myopia In multivariate models
controlled for age and gender, increasing age was associated
with increased risk of having myopia. Boys on average had

more myopic refractive error than girls, and the difference
was significant ( =0.0397). The prevalence of myopia
among boys was 88.2% (1 003/1 137) compared with 84.7%
(948/1 119) in girls. Significant myopia was more common
in students who were male (OR: 1.47, =0.004), in the
elder age group of 18-19 years (OR: 2.83, <0.001), and
who had a parental history of myopia (OR: 1.81, =0.002).
Significant myopia: associations with visual tasks
Students reported spending an average of 2.6 hours per
week reading for pleasure and 19.0 hours studying outside
school hours. Myopic students reported spending 4.5 hours
per week more studying than non-myopic students ( =
0.013). Hours spent studying, watching television and
working or playing on a computer were similar in myopes
and non-myopes.
DISCUSSION
Myopia was the most common eye problem found in middle
school students in Lanzhou city, responsible for 95.8%
(1 951/ 2 037) of all refractive errors. Astigmatism was the
second most common refractive error (921/2 256, 40.8%).
Compared with myopia and astigmatism, strabismus and
amblyopia were uncommon. The published information on
refractive errors in middle school students showed a wide
range of prevalence [10-13]. This study's prevalence of 90.3%
for refractive errors and 86.5% for myopia is similar to the
reported range.
In this study, the factors that were found to be significantly
associated with myopia were male sex, elder age, and
parental history of myopia. These were similar to factors
that have been reported[14].
Myopia was more common in boys and in children aged
18-19 years. Most studies found no difference between boys
and girls [15-17], but our study showed a higher prevalence of
myopia in boys, we supposed that boys usually spent more
time on computer games and watching TV, which may
cause the higher prevalence. The most likely explanation for
the higher prevalence of myopia in children aged 18-19
years was study pressure, since these children had to be busy
preparing for the University Entrance Examination, they had
to spend more time on reading and writing, moreover,
almost no relaxation.
Studies in China and North America have suggested that
juvenile onset myopia may be inherited as a complex trait
involving genetic and environmental factors [18-20]. Our study
proved the same result. Visual tasks have been shown to be
associated with myopia in several populations worldwide [17, 21].
In our study, significant difference was found between
myopes and non-myopes in reported hours in studying
outside school hours.
In conclusion, Lanzhou city has a high prevalence of myopia
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in the school-aged students, and it is likely that both the rate
and severity of myopia will increase over time. Risk factors
for myopia in Lanzhou city middle school population are
similar to other regions of China, namely, age, sex, visual
tasks, and a family history of myopia.
With the availability of these basic epidemiologic
parameters, we are now in a better position to intervene the
progression of myopia. Systematic program for protecting
visual acuity of schoolchildren should be developed.
Furthermore, study on the interaction between genetic and
environmental factors should be carried on to further explore
the mechanism of refractive errors.
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