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Abstract

Background: Myopia or near—sightedness is the most frequent cause of vision deterioration
with growing burden worldwide. Although myopia is hereditary, nearsightedness is
tremendously increasing due to endlessly focusing on close objects. Therefore, the objective
of the present study was to assess the burden of nearsightedness and its related risk factors
among medical students in the Kingdom of Saudi Arabia (KSA).

Methodology: This study involved 504 medical students (346 were males and 158 were
females) selected from two medical colleges from (Hail University and Prince Sattam
University). Data were collected using a purposeful questionnaire.

Results: Of the 504 participants, 454 (90%) have responded of whom 243 (53.5%) were
found with nearsightedness phenomenon. Of the 243 students with myopia, 159/243(65.4%)
males and 84/243(34.6%) were females. Out of the 248 respondents to question of vision’s
aid usage, 185/248(74.6%) were using glasses, 25/248 (10%) were using contact lenses,
and the remaining 38/248(15.4%) were none aids users.

Conclusion: Myopia is prevalent among medical students which might be due to the visual
stress that associated with doing detailed work, such as reading, using a computer or a
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Introduction

Myopia, the utmost frequent form of refractive error, is a complex
characteristic comprising both environmental and genetic factors.!
Myopia is a reciprocal risk factor for vision loss, and the leading
cause of distance vision impairment worldwide. Discrete studies
reported variations in the prevalence of myopia between regions
and ethnic groups. In a study, which incorporated data from 145
studies covering 2.1 million participants, 1406 million people were
detected with myopia representing 22.9% of the world’s population.?
In the kingdom of Saudi Arabia (KSA), the prevalence of refractive
error among children was up to 18.5%.° In study from Saudi Arabia
investigated 2246 Saudi primary school children aged 6 to 14 years,
Myopia was the most commonly encountered refractive error among
both genders (65.7% of the total errors encountered.*

Several studies have attempted to interpret the etiology of myopia,
but the concrete etiology of myopia is still obscure. Environmental
factors play an essential role in the development of myopia. The
influence of genetic and environmental factors interaction on the
etiology of myopia is yet debatable with varying findings in various
studies.! Several causes have been recognized for having potential
associations with risks for the development of myopia, near—work
load, occupation, education, income, outdoor activities, lens opacity,
ocular dimensions, parental myopia, gender and ethnicity.”® Near—
work activities, such as, writing, reading, computer or smart phone
usage, and playing video games, have been proposed to be responsible

for the notable rise in the prevalence of myopia.® Some studies revealed
increased prevalence of myopia among those with higher education
levels, better housing, higher income and occupations associated
with near work.'” A number of epidemiological studies indicated that
more time spent outdoors might be associated with lower prevalence
of myopia.!' Myopia seems to be more often seen in children with
myopic parents. It was reported that the proportions of myopia were
6.3% in schoolchildren aged 13.7+0.5 years whose parents are both
emmetropic, 18.2% in children with one myopic parent, and 32.9% in
children who’s both parents are myopic.'?

It has also been well-established that myopia, particularly high
myopia, might be affected by compromised quality of life due to
a number of influences including psychological, functional, and
financial factors cosmetic.'* The prevalence of myopia is alarmingly
increasing in KSA. Several environmental risk factors related to
lifestyle and socioeconomic status may possibly be associated with
these changes. Evidence has also been generated in regard to the
theory that myopia is the result of a complicated interaction between
genetic predisposition and environmental factors. Measurement of
these factors in different population settings is very important for
better prevention and control strategies. Therefore, the objective of
the present study was to determine the epidemiologic patterns of
myopia among university medical students.

Materials and methods

In this cross sectional study, collected data regarding
nearsightedness was obtained from 504 Saudi medical student
volunteers living in two cities of the Kingdom of Saudi Arabia (KSA)
including; Hail (Northern KSA), and Riyadh (Capital KSA). Out of
the 504 medical students, 346 (68.7%) were males and 158(31.3%)
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were females) selected from two medical colleges, College of
Medicine, University of Hail and College of Medicine (in Hail city),
Prince Sattam University (in Riyadh city). A purposeful questionnaire
was designed and used for collection of the required data regarding
vision status and indications of genetics and environmental factors.
The following information was obtained from each participant: age;
sex; current vision status (—decreased vision— increased vision—
normal vision); family member with myopia; children with myopia;
outdoor activities; reading and writing activities; computer, iPad
and smart phone usage; myopia associated eye (right, left or both);
degree of vision status according to Snellen—Chart; use of vision aids
(glasses, contact lenses or others); and any information regarding
other previous or current eye disorders. Myopia was detected using
cycloplegic refraction. Diagnosis of myopia was confirmed when a
spherical equivalent (SE) of—0.50 diopter (D) or worse in one or both
eyes. The severity of nearsightedness is categorized according to:
Mild myopia: —0.50 to —2.99 D; Moderate myopia: —3.00 to —6.00 D;
High myopia: greater than —6.00 D.

Table | Distribution of the vision status by sex, age and family history
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Data analysis

Data was analyzed using SPSS software program (version 16).
Conferring percentage and 95% confidence interval were used to
define the prevalence and distribution of the different variables.
Pearson Chi—squared test was used for qualitative data. A P—value
of < 5% was statistically significant.

Results

This study screened 504 medical students for the presence of
myopia, their ages ranging from 18 to 27 years old with a mean age of
21 years. Of'the 504 participants, 454/504(90%) were examined for the
presence of myopia or hypermetropia. Of the 454examined students,
myopia was detected in 243/454(53.5%) of whom 159/243(65.4%)
males and 84/243(34.6%) were females. Hypermetropia was defined
in 9/454(2%) individuals of whom 7 were males and 2 were females,
as indicated in Table 1.

Variable Category Myopia Hypermetropia Normal Total
Sex
Males 159 7 141 307
Females 84 2 6l 147
Total 243 9 202 454
Age
<20 years 77 3 83 162
21-23yrs 128 6 100 234
224 yrs 38 0 17 54
Total 243 9 200 452
Family history of myopia
Present 209 3 129 341
Absent 26 6 73 105
Total 235 9 202 446

Myopia was found in 77/243(31.7%), 128/243(52.7%) and 38/243(15.6%) of the age groups, <20 years, 21-23, and 224 years, respectively. Hypermetropia was
found in 3/9(33.3%) of the age group <20 and in 6/9(66.7%) of the age range 21-23 years, as shown in Table |

When comparing myopia categories within each variable, for sex,
myopia was more common among female group compared to males.
For age, myopia was more elderly age groups. Family history was
very high among those with myopia as indicated in Figure 1. The
great majority of the cases were with moderate myopia regardless of
the affected eye. Of the 137 cases of myopia with affected right eye,

31/137 (22.6%), 92/137(67.2%) and 14/137(10.2%) were identified
with mild, moderate and high myopia, respectively. Of the 137 cases
of myopia with affected left eye, 40/137 (29.2%), 76/137(55.5%) and
21/137(15.3%) were identified with mild, moderate and high myopia,
respectively.
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Figure | Description of the vision status by sex, age and family history within each group.

Of the 83 cases of myopia with affected both eyes, 27/83 (32.5%),
43/83(51.8%) and 13/83(15.7%) were identified with mild, moderate
and high myopia, correspondingly, as indicated in Table 2, Figure
2. Of the 231 respondents to vision aids’ usage, 174/231(75.3%)
were using glasses, and using contact lenses 25/174(10.8%) and the
remaining 32/231(13.9%) were currently without aids. In regard to
the age of wearing the vision aids, 66/204(32.2%), 61/204(30%),

Table 2 Distribution of the affected eye (s) by measurements of myopia

61/204(30%) and 16/204(7.8%) wore the vision aids when they were
at the age of <15 years, 16-18, 19-21 and >22 years, respectively.
The distribution of males and females is relatively similar in regard
to the total participants in each category, as indicated in Table 3.
When calculating the percentage within each sex group, it shows little
variability as shown in Figure 3.

Variable Right eye Left eye Both eyes
Diopters
-0.5 t0—0.99 D 3 5 3
-1.00 to—-1.99 D 20 19 16
-2.00 to-2.99 D 8 16 8
-3.00 to-3.99 D 24 21 16
-4.00 to—4.99 D 35 27 14
-5.00 to-5.99 D 33 28 13
-6.00 and more D 14 21 13
Total 137 137 83
B Mild Myopia B Moderate Myopia M High Myopia

67.20%

RIGHT EYE LEFTEYE BOTH EYES

Figure 2 Description of the affected eye (s) by degree of myopia.
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Table 3 Distribution of the myopia cases by sex and vision aids usage
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Variable Category Males Females Total
Age of wearing vision aids
<I5 years 43 23 66
16-18 38 23 6l
19-21 37 24 6l
222 years 14 2 16
Total 132 72 204
Period of wearing vision aids
All day time 65 32 97
Most day time 22 8 30
Occasionally 42 33 75
Total 129 73 202
Period of changing vision aids
<| year 93 54 147
>| year 35 19 54
Total 128 73 201
Cause of aid change
Uneasy eyes 45 37 82
Better frame of lenses 82 34 116
Total 127 71 198
B Females B Males

1a0% 140% 120% 100% 80% 60% 40% 20% 0%

Figure 3 Description of the myopia cases by sex and vision aids usage.
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For wearing of vision aids, 97/202(48%), 30/202(15%) and
75/202(37%) individuals were found to wear the visions’ aids, all day,
most of the day and occasionally, in this order, as indicated in Table
3. When calculating the percentages with each sex, the majority of
males wearing vision aids all day, hence, most females wear vision
aids occasionally, as shown in Figure 3. For period of changing vision
aids, 147/201(73%) people used to change their vision aids within
one year or less and 54/201(27%) their vision aid for periods of more
than one year. Most males and females change within one year or less,
as shown in Table 3, Figure 3. For the reason of changing the vision
aids, 82/198(41%) were changing because they with feeling uneasy
eyes and 116/198(59%) were changing because they got better frame
or lenses. Most males changing because of better frame or lenses,
whereas, most females changing because of uneasy eyes feeling, as
shown in Table 3, Figure 3.
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Table 4 summarizes the distribution of the myopia cases by sex
and vision habits (nearsightedness work). Of the 240 persons using
smart devices (computers, iPad and smart phones), 103/240(43%),
104/240(43.3%) and 33/240(13.7%) were using these devices for <5
hours, 610 hours and >11 hours, correspondingly. Most males used
to use for 5 hours or more, whereas, the majority of females use for
6-10 hours. Of the 231 individuals who read books, 197/231(85%)
were reading for <5 hours per day and 34/231(15%) were reading
for more than 5 hours per day. The majority of males and females
used to read for 5 hours or more. Of the 220 individuals enabled to
estimated their reading papers, 49/220(22.3%), 39/220(17.7%) and
132/220(60%) were found using devices, reading books and reading
papers, respectively. The great percentages of males and females used
to read 11 papers or more per day, as indicated in Table 4, Figure 4.

Table 4 Distribution of the myopia cases by sex and vision habits (nearsightedness work)

Variable Category Males Females Total
Time of using computer or related devices
<5 hours 76 27 103
6-10hrs 67 37 104
2| lhrs 16 17 33
Total 159 8l 240
Time of reading books
<5 hours 145 52 197
>5Shrs I 23 34
Total 156 75 231
Number of papers read per day
<5 papers 39 10 49
6-10 papers 29 10 39
2| | papers 82 50 132
Total 150 70 220
—4—Males —l—Females
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Figure 4 Description of the myopia cases by vision habits (nearsightedness work) and proportions with females and males.
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Discussion

Myopia is a most frequent cause of vision impairment with
increasing prevalence worldwide. There is a wide variation in the
prevalence of myopia between regions and ethnic groups. The present
study has randomly selected 504 medical students from a total of about
1200 medical students who were currently enrolled in two medical
schools. Of the studied group, the prevalence of myopia was 53.5%
and the prevalence rates of males and females were 65.4% and 34.6%,
respectively. In a review to measure the global disparity in childhood
myopia prevalence over time considering demographic factors; there
is a rise in myopia prevalence rates with age varied by ethnicity. East
Asians exhibited the highest prevalence, attaining 69% (95% credible
intervals (Crl) 61% to 77%) at 15 years of age." Studies on school
children in China revealed myopia prevalence rates ranging from 20%
in younger children, and 80% in 17-year—old students.!>!¢

Studies from KSA in this context are very few and most of them
dealt with children. In a study conducted to identify the prevalence
and pattern of refractive errors among the school—entrant children, the
prevalence of myopia (2.5%, 95%CI1.7:3.3%).!” Another study from
KSA, has examined 2246 Saudi primary school children aged 6 to
14 years of both genders. The study found that myopia was the most
frequently met refractive error among both genders (65.7% of the
total errors encountered).* Another cross—sectional survey conducted
in KSA included 21 primary schools with of 5176 children (mean
age 9.5+1.8 years), the inclusive prevalence of RE was 18.6%, and
astigmatism and myopia were the most common refractive error.?
All these related studies have screened for myopia among younger
children which may reduce the attribute ability of myopia occurrence.
In the present study, the highest percentage of cases with myopia
were seen among those at 24 years old or older. It was reported that
the myopia rate increased significantly with age.!®

On the other hand, the enrolled females in the present study were
far less than males’ number, which might not give a comparable
percentage. Therefore, when counting the percentage from each sex
group, different percentages can be noticed as indicated in the results.
Within female’s group, the percentage of myopia was greater than
within the male’s group. Such findings were previously reported in
some studies.'® In the current study 61% of those with myopia have
a family history of myopia. Compared with children without myopic
parents, those with one myopic parent are twice as expected to be
myopic, and those with two parents myopic are three times more
expected to be myopic themselves.’ About 60.7% of the cases of
myopia were affected in both eyes of which 32.5%, 51.8% and 15.7%
were detected with mild, moderate and high myopia, respectively.
Luckily those with high myopia represent only small proportion in the
present study and most frequently in the left eye than right eye.

Approximately 75.3% of myopia cases were using glasses, and
using contact lenses 10.8% and the remaining 13.9% were currently
without aids. What is interesting these results, that 13.9% myopia
cases were detected during this survey. The use of both spectacles
and contact lenses offers acceptable visual functioning for everyday
activities in young people suffering from mild to moderate myopia.
Nevertheless, there is an advantage of spectacles wear in personal
satisfaction when compared to contact lenses.?! In study comparing
vision—related quality—of-life measures between children wearing
Orthokeratology (OK) contact lenses and distance single—vision (SV)
spectacles. A significant enhancement in vision—related quality of life
and satisfactoriness with OK contact lenses is a motivation to engage
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in its usage for the control of myopia in children.”> The relatively
low incidence of contrary actions and discontinuations with OK is
encouraging for the correction of myopia in children with OK contact
lenses.”> Moreover, it was found that both OK and dual focus soft
contact lenses are effective strategies for targeting myopia evolution
in the clinic. No significant difference in the effectiveness of the two
measures in this respect, and accordingly there are very few barriers for
any contact lens practitioner to be actively endorsing myopia control
treatment to patients at risk.*

The great majority of individuals had worn the vision aids before
the age of 18 years old. However, about 37% of the cases with
myopia used to wear the vision aids occasionally and around 15%
were the vision aids discontinuously with the day. The influence
of continuous wearing of vision aids on the progress or regress of
myopia is an issue that need more investigations. Moreover, there
was reasonable number of cases used to change their vision aids after
more than one year of use. How far old vision aids affect the process
of myopia is another concerned issue, but what is interesting that a
great majority of individuals changing their vision aids for leisure
reasons (better frame or lenses). However, these might indirectly
indicate the socioeconomic of the studied section, which represents
as a risk factor for progress of myopia. This in addition to the fact that
most of these students have limited outdoor activities, because they
are always busy with their studying. Factors such as time of using
devices, times of books reading and number of paper did not seem to
influence the degree of myopia in the present study. The limitations of
the present study, include its cross—sectional setting, it’s targeting of
medical students who might be more suitable for developing myopia
due intensive reading and writing, and the relatively lower sample
size in such type of studies.

Conclusion

The findings of this study indicate that there is a high prevalence
of myopia among medical students in Saudi Arabia. Life style
amendment, such as more out—door activities and limited near—
work activity, vision check—up after medical college enrolment may
decrease the increasingly high prevalence of myopia among medical
students in KSA.

Ethical consent

Each participant was asked to sign a written ethical consent during
the questionnaire’s interview. The informed ethical consent form was
designed and approved by the ethical committee of the College of
Medicine (University of Hail, KSA) Research Board.
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