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Introduction:-

Myopia or near-sightedness is a refractive error in which the optical power of the eye is too strong for the equivalent
axial length. Light rays from an object entering a myopic eye are converged and focused in front of the retina rather
than on the retina (1). As the prevalence of nearsightedness is increasing worldwide, the severity of its effect is also
expected to be on the rise. Myopia is a common refractive error affecting about one-third of the US population, but
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the prevalence ranges from as high as 90% in Taiwan University students to below 3% in Nepal. Generally, the
prevalence of myopia is highest in Asian children (2). Some studies show that females have a greater prevalence of
myopia, but other studies report a similar prevalence between sexes (3). Another study reported that the prevalence
of myopia in young adolescents is growing virtually over many years and today reaches 10—25% and 60—80%,
respectively, in industrialized populations of the West and East (4). In a twin cohort study in the UK that used age of
use of first spectacles to calculate age of onset of myopia, 57.8% reported age of onset before 17 years old. Out of
the 42.3% who reported myopia onset after age 17, 32.1% developed myopia before the age of 40, and only 10.2%
started wearing spectacles after 40 years of age (5). Once a person becomes myopic, several vision changes occur,
resulting in the development of myopia, the Study of the Collaborative Longitudinal Evaluation of Ethnicity and
Refractive Error in the USA reported an average annual myopia progression between ages 6 and 14 of —0.39 D
(+0.32 D) with over 74% of the participants having myopia progression >-0.25 (6). The majority of studies report
that over 60% of myopia is the early onset type also called juvenile or school myopia, starting between 9 and 11
years of age which increases throughout the early teenage years. The prevalence of myopia among pre-school
children at King Abdul-Aziz Medical City, Riyadh, Saudi Arabia is 2.5% (7). while the Prevalence of myopia is
5.7% among Adolescents at King Abdul-Aziz Medical City, Riyadh, Saudi Arabia (8).

Myopia is affected by both natural variables and hereditary inclination (9). Numerous studies have shown that
environmental factors play essential roles in visual and refractive growth such as the amount of work (10), reading
habits (11), use of computer, and spending time outdoors. One study suggests that increasing time in outdoor
activities may be an easy way to reduce the progression of myopia in children and adolescents. Another study
demonstrated that children who spent more period outside have less chance to be myopic, regardless of how much
work they do, or even if they have family history of myopia. It has been suggested that the protective mechanism
responsible for this association is the fact that the more time spent outdoors -stimulates the release of dopamine from
the retina, which in return prevents increased axial elongation, which is the foundational structure of near-
sightedness (12-13).

Myopia is the main cause of sightlessness or lack of vision and it is a significant refractive error that may lead to
disability & can affect a person's quality of life. In children and adolescents, myopia and corresponding visual
impairments may influence development, educational and economic attainments. Higher levels of myopia are
associated with other visual impairments such as glaucoma, cataracts, atrophy and retinal detachment (14).

We estimated the prevalence of myopia to measure the burden of this disease in adolescents. In case of large
numbers of patients with myopia more staffing and refractive correction surgeries will be required. Also, myopia is
the most common cause of vision loss if uncorrected in adolescents, that is why we are looking to estimate the
prevalence of myopia in adolescents

Methods:-

This was a retrospective cross-sectional study at KAMC-R in which charts of adolescent patients between (12-18
years old) who visited the ophthalmology clinic between January 2016 and December 2016 was reviewed &
prevalence of myopia was reported.

Study Area/Setting:

The study was conducted at King Abdul-Aziz Medical City (KAMC-R), Riyadh, Saudi Arabia. KAMC is one of the
three most important tertiary care centers in Riyadh, Saudi Arabia. In the ophthalmology department, there are 8
busy clinics providing cares for almost 600 patients per week.

Study Subjects:

inclusion: All male and female Saudi and non-Saudi adolescents (12-18 years) who visited the ophthalmology
department at King Abdul-Aziz Medical City — Riyadh between January 2016 and December 2016

Exclusion: All male and female Saudi and non-Saudi adolescents who were diagnosed to have congenital diseases
or systemic diseases that affect the vision will be excluded

Study Design:

This study was observational cross-sectional (retrospective) study of a large group of adolescents, who visited the
ophthalmology department at KAMC-R between January 2016 and December 2016. The cross-sectional design
allowed to estimate the prevalence of myopia among this population at a single point in time, allowed to compare
many different variables at the same time, and was exploratory study for further studies.
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Sample Size:
The optimal sample size was calculated using Rao soft online calculator, with 95 % level of confidence, 5 % margin
of error, 17.6% response distribution and 5000 population size. The recommended sample size is 249

Sampling Technique:

A Simple random sampling technique of adolescents from sampling frame was used to estimate the prevalence
of myopia among adolescents at KAMC-R. It was chosen in such a way that every set of individuals has an equal
chance to be in the selected sample. We used random number generator to select the sample. Our sample size is
249 and our population is 5000, generate 249 random numbers between 1 and 5000.

Data Collection Methods, Instrument Used, Measurements:

Data collection sheet was used to enter data collected and extracted form patients’ charts. Data was collected by the
co-investigators.

An eye care professional diagnoses myopia after a comprehensive eye exam. A standard vision test was used, where
the person is asked to read letters on a chart placed at the other end of the room. Myopia is commonly classified into
three groups: mild (<3.0 diopters), moderate ( -3.00 to -6.00 diopters), and high (>6.0 diopters).

The variables that would be included were:

e Age in years

e Gender (male / female)

e Degree of myopia in right eye degree

e Degree of myopia in left eye degree

e  Severity of myopia (mild / moderate / severe)

Statistical analysis:

Statistical Package for the Social Sciences (SPSS) software was used for data entry and analysis. Descriptive
statistics was used to describe the data, and categorical variables such as gender and the severity was described as
frequency or percentage., Continuous variables such as age was described as mean + SD. Logistic regression was
used to compare between age and the degree of myopia. Statistical significance would be set at p<0.05.

Results:-

The total number of adolescents who were involved in this study was 249; Male represented about 52% Age of
study subjects ranged from 12 to 18 years old with a Mean age of 13.5 and SD 1.6 years (Table 1).

Among the study sample, the prevalence rate of myopia was 40% and 38% in the right and left eyes respectively,
while the prevalence rate of hyperopia was 44% and 45% in the right and left eyes respectively while the overall
prevalence of myopia and hyperopia in both eyes was 39% and 44% respectively (Table2).

For the right about 37 % of males and 43% of females had myopia, 44% of males and 43%of females had
hyperopia; While in the left eye about 38 % of males and 37% of females had myopia, 44% of males and 46% of
females had hyperopia

There was statistically significant different between gender and suffering myopia in the right eye, females were
more suffering to myopia (p value < 0.05); while there was no statistically significant different between gender and
suffering myopia in the left eye and between gender and hyperopia, (p value > 0.05), (Table. 2).

In the right eye about 14% of participants had severe myopia and 6% had severe hyperopia, while in the left eye
12% of participants had severe myopia and 6% had severe hyperopia (Table 2).

The highest prevalence of myopia was found among younger participants especially 12 years old and it was
estimated as 40% in right eye and 38% in left eye. Also, highest prevalence of hyperopia was found among younger
participants specially 12 years old which was estimated as 32% in right eye and 34% in left eye There was
statistically significant difference between prevalence of myopia and hyperopia and age group, younger ages were
more suffering to myopia and hyperopia, p value <0.05. (Table 2).

Discussion:-

The global estimation of impaired vision related to refractive error (RE) was approximately 2.3 billion
people. Furthermore the number of people with visual impairments due to uncorrected RE (URE) was predicted to
be 101.2 million in 2010, which was a 15% increase since 1990.'® This number is expected to double by 2020."7
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Our study found that the overall prevalence of myopia in right eye was 40% and in left eye was 37.5%, while in both
eyes was 39%. The overall prevalence of hyperopia in right eye was 44% and in left eye was 45%, while in both
eyes was 45%. These findings are consistent with the findings of previous studies '®'*2%2,

Our study indicated that in the right eye about 14% of participants had severe myopia and 6% had severe hyperopia,
while in the left eye 12% of participants had severe myopia and 6% had severe hyperopia, Similar study conducted
in Riyadh showed that the severity of myopia was 48% had mild, 10% moderate and 1% severe while the severity of
hyperopia was less than 1% %,

Our study also revealed that the highest prevalence of myopia and hyperopia was found among younger participants
specially 12 years old. This findings was consistent with the findings of previous studies '***

In our study, both myopia and hyperopia were leading types of RE (39% and 45%) respectively, which more the
prevalence reported in the Caucasian population in the USA (33%—40%), Australia (17.7%), and Norway
(30%).2**Furthermore, our results were lower than those observed in Chinese adolescents (54%), Taiwanese
schoolchildren (87%), and Australians of East Asian ethnicity (59%), Saudi Arabia 53% '*?**** It also greater than
similar studies conducted in Jordan (17%), Turkey (3.2%), Ethiopia (7.7%-10.2%), Iran (14.90%—29.3%), Tunisia
(9.1%), Morocco (6.1%), and Egypt (12%).2!2427:28

Limitations:-
Single center study and our study depended on patients’ data who visited the ophthalmology department due to an
eye problem, But the results of the study would be better if it was done on school-based data.

Recommendations/Conclusion:-

Our results show the need for school-based programs that provide a screening programs to students. There is high
prevalence of myopia among younger participants predominately 12 years old and it was estimated as 40% in right
eye and 38% in left eye. Also, highest prevalence of hyperopia was found among younger participants specially 12

years old which was estimated as 32% in right eye and 34% in left eye There was statistically significant difference
between prevalence of myopia and hyperopia and age group, younger ages were more prominent to have myopia
and hyperopia. However, there is a need for further studies to evaluate the causes and risk factors of higher
prevalence of myopia in Saudi communities.

Tables
Table 1: Age and Gender of the participants (N=249)

Variables Male Frq. (%) Female Frq. (%)
12-13 53 (41.1) 41 (34.2)
13-14 30 (23.3) 18 (15.0)
14-15 19 (14.7) 27 (22.5)
Age 15-16 16 (12.4) 16 (13.3)
16-17 6 (4.7) 8 (6.7)
17-18 3(2.3) 4(3.3)
18 2 (1.6) 6 (5.0)
Variables Male Frq. (%) Female Frq. (%)
12-13 53 (41.1) 41(34.2)
13-14 30 (23.3) 18 (15.0)
14-15 19 (14.7) 27 (22.5)
Age 15-16 16 (12.4) 16 (13.3)
16-17 6(4.7) 8 (6.7)
17-18 3(23) 4(3.3)
2 (1.6) 6 (5.0)
>18
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Table 2: Prevalence of Myopia and Hyperopia According to the age, Gender and severity in Both Right and

Left Eye
Variables Myopia Hyperopia | Normal Odd Ratio | p-value
Frq. (%) Frq. (%) Frq. (%) | (95% CI)
19-13 40 (40) 35(32.1) 19(47.5)
13-14 20(20) 21(19.3) 70751500 (12.8, | 0.05
Right 14-15 22 (22) 22(20.2) 2(5.0) 13.7)
eye
15-16 11(11) 17(15.6) 4(10.0)
Age 16.17 2(2) 6(5.5) 6(15.0)
17-18 33) 4(3.7) 0(0.0)
18 2(2) 4(3.7) 2(5.0)
12-13 35(37.6) | 38(33.9) |21(48.8)
13-14 19(204) | 21(18.8) | 8(18.6)
left 14-15 23(24.7) | 21(188) |2(4.7) 21.0 (12.8, | 0.04
eye 13.6)
15-16 10(10.8) | 17(152) | 5(11.6)
16-17 2(22) 6 (5.4) 6 (14.0)
17-18 2(22) 4 (3.6) 12.3)
>18 2(22) 5(4.5) 0 (0. 0)
Right | Male 48 (37.2) | 57(442) |24(18.6)
rGende cye female | 52 (43.3) | 43.3(109) | 16 (13.3) ;26)(1‘76_ 0.94
Left Male 49 (38.0) |57@442) [23(17.8) | 1.0 (1.76-
eye 3.46) 0.43
female | 44 (37.0) | 55(46.2) |20(16.8)
Right | Mild 64 (64.0) | 65(59.6) | -
eye
severi Modera | 22(22.0) |38(34.9) |- 20049- | 0.58
ty te 2.74)
Severe | 14(14.0) | 6(5.5) -
Left Mild 59 (63.4) | 65(58.0) |-
eye
Modera | 23 (24.7) | 41 (36.6) | - 218 (049 | 043
te 2.74)
Severe | 11(11.8) | 6(5.4) -
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