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Abstract
Purpose: To estimate the prevalence of amblyopia among medical students in Saudi Arabia, and investigate the impact of ambly-
opia on their Academic performance.
Methods: This is a cross-sectional study which targeted 478 of male medical students from the College of Medicine at King Khalid
University. A questionnaire was used to investigate the demographics of participants. Distance visual acuity was assessed monoc-
ularly using tumbling ‘‘E’’ chart in all participants. Then detailed ophthalmic evaluation was performed for any student with two or
more lines difference between the two eyes or visual acuity of �20/40 in either eye.
Results: A sample of 478 male medical students, of whom 12(2.5%) were found to have amblyopia. Anisometropic amblyopia was
the most common type (10/12, 83.3%) followed by strabismic amblyopia (2/12, 16.7%). There is a significant relation between past
ocular history and amblyopia (p-value = 0.008). Up to 25% of amblyopic students not diagnosed before and 25% of them
agree that amblyopia affects their social & psychiatric status. There was no effect of amblyopia on the academic performance
(P-value = 0.5).
Conclusion: Amblyopia was found in 2.5% of male medical students. Amblyopia had a moderate effect on the students’ lives, but it
did not affect their academic performance.
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Introduction

Amblyopia which also known as the lazy eye is the reduc-
tion of best-corrected visual acuity of one or both eyes that
cannot be attributed exclusively to a structural abnormality
of the eye.1 It develops during childhood and results in the
interruption of normal cortical visual pathway development.1

There are several factors which are predisposing factors
for amblyopia, and they include refractive error, strabismus
which disrupt binocular vision development and media opaci-
fication.2 However, the most common causes of amblyopia
including early acquired cataract and congenital reason, also
vitreous haemorrhage, corneal opacities and ptosis are other
causes.3

Visual impairment commonly occurs in children and
middle-aged adults as a result of amblyopia which affects
almost up to 3% of thepopulation.3 The prevalence of ambly-
opia is based on its definition and the studied population, in
e:
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adults, the prevalence represents 1–5%.4–6 In a study from
Australia, it was found that unilateral amblyopia prevalence
was 3.06%.7 In children, it affects almost 2–3%. The preva-
lence of amblyopia is underestimated as there is a lack of
awareness and detection.8

Based on the geographic area, the amblyopia prevalence
varies in Saudi Arabia, in 1994 the prevalence of amblyopia in
pre-school children in Riyadh was 2.6%, in school-age chil-
dren in Abha was 1.9% and in Al-Baha city it was 1.6%.9–12

From a private hospital in Dammam, it was found that ambly-
opia represented 9.1% as a leading case of childhood eye
morbidity.13

Amblyopia can present with different levels of severity,
and it usually affects one eye only, although the other eye
which is ‘‘non-amblyopic eye’’ often has an array of small
but measurable deficits.2 Amblyopia presence in one eye
increases the risk of bilateral blindness which is caused either
by injuries or age-related macular degeneration.14,15 In UK
study, it was reported that the risk for individuals with ambly-
opia of visual impairment or blindness was estimated to be
between 1% and 3%.14

Classification of amblyopia usually depends on the pres-
ence of a visual condition which believed to cause the
impaired visual development.2 Four categories were men-
tioned by Attebo et al.4; Anisometropic, Strabismic, Mixed
and Stimulus deprivation.

Amblyopia can be treated in young children effectively,
however leaving the case uncorrected causes abnormal neu-
rodevelopment of the visual system and then visual loss
which may be permanent.16–18 Many professionals of eye
care thought that treatment after 6–7 years is ineffective
and response to treatment may not happen, while others
thought that age of 9–10 years is the upper limit for effective
treatment.19–22

As far as we know, there is a limited number of studies that
evaluated the prevalence of amblyopia among adults, but
there’s no study estimated its prevalence among medical stu-
dents. So, this study aims to determine the prevalence of
amblyopia among male medical students in Saudi Arabia
and to investigate the impact of amblyopia on their academic
performance.
Material and methods

This study is across-sectional study which included 478
medical students aged between 19 and 26 years from the
College of Medicine at King Khalid University. The study
was performed between the period from Jan 2015 to Aug
2016. The study protocol was approved by the Ethics Com-
mittee of King Khalid University, and this research did not
receive any specific grant from funding agencies in the pub-
lic, commercial, or not-for-profit sectors.

Selection of participants was based on the simple random
sampling method. The consent form was given to partici-
pants after the purpose and method of examination were
explained to each one of them. Participants who were refus-
ing were excluded. A questionnaire was used to investigate
the demographics of participants which include information
on age, study level, academic performance, past medical
and surgical history.

Distance visual acuity was assessed monocularly
using tumbling ‘‘E’’ chart with and without correction in all
participants. Any students with two or more lines difference
between the two eyes or visual acuity of �20/40 in either
eye were requested to come to Asir Central Hospital (ACH)
outpatient department for further evaluation.

In the outpatient department, a standard examination
procedure was used for each participant. A detailed history
of past and present ocular problems and treatments were
obtained. Distance visual acuity was re-checked using tum-
bling ‘‘E’’ chart, and they were subjected to detailed eye
examination including ocular movements, the Hirschberg
test, cover-uncover tests, slit lamp examination, colour vision
test using Ishihara chart, dilated fundus examination and
detailed anterior and posterior segment evaluation were per-
formed by ophthalmologists or trained optometrists.

For this study, amblyopia was defined as best corrected
visual acuity (BCVA) � 20/40 in either eyes or the two-line dif-
ference between the two eyes, and the presence of an
amblyogenic factor without any underlying structural abnor-
mality of the visual pathway.

Data were analyzed using SPSS software version 16 for all
analyses in this study, means and standard deviations were
calculated for numerical data. Qualitative data were
described using numbers and percent distribution, and chi-
square was used as a test of significance to detect association
variables, fisher Exact test was done for two by two tables if
more than half of the expected values were less than 5 or any
single expected value was less than 2, comparing was done
using student t-test with a significant level of less than 0.05.
Results

The present study included 478 male medical students;
there were 12(2.5%) of them had amblyopia, while 466
(97.5%) were non-amblyopic. 10(83.3%) of those with ambly-
opia had anisometropic amblyopia, whereas 2(16.7%) only
had Strabismic amblyopia, the prevalence of amblyopia and
its types are shown in Fig. 1.

There were 3(25%) of amblyopic firstly diagnosed in this
study, while 9(75%) of them were diagnosed before, 8
(88.9%) of those who previously diagnosed were diagnosed
by ophthalmologist, whereas 1(11.1%) was diagnosed by
G.P. There were 4(44.4%) were in a regular visit, 3(33.3%)
of them were on a regular visit for sometimes and 2(22.2%)
of them didn’t visit for follow up. Of those who previously
diagnosed, 6(66.7%) were prescribed for patching technique,
while 3(33.3%) of them were not, 2(33.3%) of those who
prescribed patching technique did not meet compliance, 2
(33.3%) answered yes, and 2(33.3%) said sometimes. This dis-
tribution of medical diagnosis for those with amblyopia is
shown in Table1.

The demographics of amblyopia patients’ family were
investigated, regarding father education, there were 2
(16.7%) had an elementary education, 1(8.3%) had intermedi-
ate education, 5(41.7%) had high school education, while 4
(33.3%) of them had a university education. Regarding
mother education, there was 1 (8.3%) illiterate mother, 1
(8.3%) mother could write and read, mothers with elementary
school and university education represented 2(16.7%) for
each, while mothers with intermediate and high school repre-
sented 3(25%) for each. There were 5(41.7%) of fathers were
retired, 1(8.3%) had a military job, 3(25%) had a civilian
job and 3(25%) were teachers.10 (83.3%) of mothers were
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Fig. 1. Prevalence of amblyopia and its types of participants.

Table 1. Distribution of medical diagnosis data for those with amblyopia.

Medical diagnosis Patients with amblyopia

No. (n = 12) %

The first time he gets diagnosed
& First time (in this study) 3 25.0%
& Diagnosed before 9 75.0%

Who diagnosed amblyopia first time (n = 9)
& G.P. 1 11.1%
& Pediatric Doctor 0 0.0%
& Optometrist 0 0.0%
& Ophthalmology Doctor 8 88.9%

Specialized follow-up visit after diagnosis (n = 9)
& Regular visit 4 44.4%
& Regular visit for sometime 3 33.3%
& No visit 2 22.2%

Prescribed patching technique (n = 9)
& Yes 6 66.7%
& No 3 33.3%

Compliance with patching (n = 6)
& Yes 2 33.3%
& Sometime 2 33.3%
& No 2 33.3%

Table 2. Distribution of demographics of amblyopic patients’ family.

Family data Patients with amblyopia

No. (n = 12) %

Father education level
& Elementary school 2 16.7%
& Intermediate school 1 8.3%
& High school 5 41.7%
& University 4 33.3%

Mother education level
& Illiterate 1 8.3%
& Write and read 1 8.3%
& Elementary school 2 16.7%
& Intermediate school 3 25.0%
& High school 3 25.0%
& University 2 16.7%

Father job
& Retired 5 41.7%
& Military job 1 8.3%
& Civilian job 3 25.0%
& Teacher, education 3 25.0%

Mother job
& Housewife 10 83.3%
& Teacher, education 2 16.7%

Family monthly income
& 7000–14,000 3 25.0%
& 15,000–19,000 2 16.7%
& 20,000–25,000 6 50.0%
& More than 25,000 1 8.3%
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housewives, 2 (16.7%) only were teachers. There were 3(25%)
of families had 7000–14,000 SR monthly income, 2(16.7%)
had a monthly income of 15,000–19,000 SR, while 6(50%)
had 20000-25000SR and 1 (8.3%) only had more than
25,000 SR monthly income. This is shown in Table2.

The effect of amblyopia on the patients were evaluated,
and it was found that; amblyopia affected the academic per-
formance of 3(25%) only of them, students didn’t mention
how it affected their performance. there was 1(8.3%) stated
that amblyopia affected his social and physical issues, while
9(75%) answered no effect, however 2(16.7%) of them said
maybe. There were 2(16.7%) thought that amblyopia would
affect their future life as a doctor, while 8(66.7%) negated that
and 2(16.7%) weren’t sure and said maybe. 5(41.7%) thought
that amblyopia wouldaffect their choices as being a doctor, 4
(33.3%) said no, and 3(25%) of them said maybe, Table3.

Regarding the effect of amblyopia on the academic per-
formance, the mean ± SD of GPA for amblyopic patients
was 3.7 ± 0.8, while for healthy students the mean ± SD was
3.8 ± 0.7, there was no significant difference (P-value = 0.5),
Table4, but mean rank of GPA for amblyopic students was
lower than the mean rank of GPA for non-amblyopic, Fig. 2.
The correlation between the presence of amblyopia and
several factors were estimated. Regarding past history of
other ocular disorder, there was a significant difference
(P-value = 0.008) between amblyopic and non-amblyopic.
Regarding previous eye surgery, family history of eye disor-
der and previous eye examination, there were no significant
differences between amblyopic and non-amblyopic, Table5.
Discussion

The present study was established to evaluate the preva-
lence of amblyopia among male medical students, where all
previous studies were performed on children and the few
studies that performed on adults did not focus on medical
students. Also, we aimed to find out the effect of amblyopia
on the academic performance of medical students. By inves-



Table 3. Students’ perception of effect of amblyopia on their life.

Effect of amblyopia Patients with amblyopia

No (n = 12) %

Effect of amblyopia on academic performance
& Yes 3 25.0%
& No 9 75.0%

Effect of amblyopia on social and psychological issue
& Yes 1 8.3%
& No 9 75.0%
& Maybe 2 16.7%

Effect on future life as doctor
& Yes 2 16.7%
& No 8 66.7%
& Maybe 2 16.7%

Do you think amblyopia will affect choice speciality for you as doctor
& Yes 5 41.7%
& No 4 33.3%
& Maybe 3 25.0%

Table 4. The effect of amblyopia on academic performance of participants.

GPA Amblyopic Not amblyopic P-value

Minimum 2.3 1.7 0.555
Maximum 4.6 5.0
Mean 3.7 3.8
SD 0.8 0.7
Median 3.9 3.9

Table 5. Correlation between various factors and presence of amblyopia.

Family & medical
history

Amblyopic N
(%)

Not Amblyopic N
(%)

P-
value

History of other ocular disorder
Yes 10 (83.3%) 208 (44.6%) 0.008
No 2 (16.6%) 258 (55.36%)

Previous eye surgery
Yes 1 (8.3%) 21(4.5%) 0.5
No 11 (91.7%) 445 (95.5%)

Family history of eye disorders
Yes 5 (41.7%) 173 (37.1%) 0.7
No 7 (58.3%) 293 (62.87%)

Previous eye examination
Yes 7 (58.3%) 193 (41.4%) 0.2
No 5 (41.7%) 273 (69.6%)
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tigating the prevalence of amblyopia among the participants
of this study, it was found that there were 12(2.5%) only had
amblyopia.

Our findings agreed with the findings of previous stud-
ies,4–6 where the prevalence of amblyopia was found to
range from 1% to 5% in adults. In Australia, the prevalence
among adults was 3%.4,7 A study from Germany23 showed
that prevalence of amblyopia in older participants whose
age ranged from 40 to 44 years was higher than younger par-
ticipants whose age was 35–39 years.

Those with amblyopia in this study had either ani-
sometropic amblyopia or strabismic amblyopia; the most
common type was anisometropic amblyopia which repre-
Fig. 2. The distribution of GPA betwe
sented 83.3% of amblyopic patients. In an Iranian study,
which was performed on students aged from 9 to 15 years,3

it was reported that the prevalence of anisometropic ambly-
opia was more common in amblyopic cases (36.36%) com-
pared to (22.73%) of strabismic amblyopia.

Most of the amblyopic patients (75%) in this study diag-
nosed before the current study, the large majority of them
(88.9%) were diagnosed by an ophthalmologist.

Only 44.4% of the patients who previously were diag-
nosed, compliance with a regular visit, while 22.2% reported
that they did not follow-up in regular visits. The large majority
of them (66.7%) were prescribed for patching technique.
However 33.3% only were compliance to patching.

By investigating the perception of students about the
effect of amblyopia on their life, 75% of amblyopic patients
negated that amblyopia affected their academic perfor-
mance or their social and physical issue. The large majority
of patients 66.7% did not think that amblyopia will affect their
future lives as they are doctors, but 41.7% thought that
amblyopia would affect their choice for spatiality.

Regarding the academic performance of patients and
healthy participants, there was no significant difference (P-
value = 0.5) between both groups, where the mean GPA of
amblyopic was 3.7, while the mean of non-amblyopic was
en amblyopic and non-amblyopic.
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3.8. The history of other ocular disorder significantly differed
between the two groups (P-value = 0.008), where most of
amblyopic (83.3%) had a history. Regarding previous eye sur-
gery, family history of eye disorders and previous eye exam-
ination, there were no significance differences between the
two groups.
Conclusion

Amblyopia was found in 2.5% of male medical students
which is similar to the prevalence of previous studies, and
the most common type was anisometropic amblyopia.
Amblyopia was found to influence the choice of specialty
the most, however its effect on social and physiological issue
and future life as a doctor were found to be low and no sig-
nificant effect found regarding academic degrees. There was
a significance relation between the history of suffering ocular
disorders and amblyopia, which was significantly more preva-
lent in patients. There was a low care for follow up and diag-
nosis. Increasing knowledge about amblyopia is
recommended, other studies should be established to inves-
tigate the prevalence and effect of amblyopia as this is the
only study was performed to investigate the prevalence in
adults as all studies focused on children.
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