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Abstract

Purpose: Amblyopia is the most common cause of unilateral visual impairment. This study
investigated parents” awareness of amblyopia in different regions of Saudi Arabia.

Methods: This was a cross-sectional population study. The survey consisted of two main
sections; the first section contained 13 general background questions, and the second section
(10 questions] focused on awareness of amblyopia, routine vision checks and how to raise
awareness of amblyopia in the community. The survey was distributed to respondents using
email and social media.

Results: The responses of 1649 families were received. Respondents’ age range was from
22-62 years (mean = standard deviation = 33.6 + 8.7 years). Most respondents had no previous
knowledge of amblyopia (1155 participants, 70%), and 313 participants (19%) had no idea if their
children had amblyopia. In total, 990 participants (60%) did not visit the eye clinic with their
children for a routine eye exam. A total of 495 parents (30%), who were aware of amblyopia, knew
of it mainly from eye clinic visits and from Internet websites. A total of 140 respondents reported
that their children had amblyopia; 58.3% of those children underwent routine eye examinations
once a year, and the rest underwent routine eye examinations twice a year.

Conclusion: The results clearly showed a lack of amblyopia awareness among the Saudi
community. This lack of awareness can lead to visual impairment among children. More
efficient efforts are urgently needed from health professionals, education centres, the media
and social organizations to promote awareness of amblyopia.
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Introduction after 8 years of age.%7 Amblyopia is commonly a i:)irhrdesil(;r;iince to:
The decline of visual acuity at an early age can be  monocular condition, but it can also be binocu- pepartment of Optometry,
easily treated, but if left untreated, it can lead to lar.8 The leading causes of monocular amblyopia gg‘éiieesf Qszlg’;’u?edical
an amblyopia. Amblyopia is the reduction of vis- are deprivation, anisometropia and strabismus.® yniversity, PO Box 10219,
ual acuity at an early age caused by visual abnor- Binocular amblyopia is mainly caused by high /F;iryaabfg‘ 11433, Saudi
malities such as strabismus and anisometropia in  uncorrected refractive errors. Although amblyo- amsagriksu.edu.sa
the absence of visible damage to the eye or visual pia is defined as a deficit in visual acuity, it can Al M. Masmali
system or to ocular pathology.l:2 It is one of the also occur with visual limitations such as poor gz;gifrfssfsfr Bhpﬁ)ﬁiert'ry
most common public health problems, affecting accommodation, binocular dysfunction, abnor- College of Applied Medical
up to 5% of the population.>* Unilateral visual mal contour interactions, positional uncertainty, af]'l‘j;:iy’("{:ygaii“gau r
impairment is usually caused by amblyopia in reduced contrast sensitivity, spatial distortions, Arabia
both children and adults.5 abnormal eye movements, suppression and fixa-

tion instability.10-22
Amblyopia can occur from 4 months until 8 years
of age?; if not treated before the development of The treatment of amblyopia involves patching,

central vision, the efficacy of treatment is poor ranging from 1 h to full-time occlusion.?3-24¢ The
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success rate of patching depends mainly on com-
pliance; the reported rates of compliance range
widely from 49% to 87%.%52¢ Furthermore, a
randomized controlled study showed that
Atropine produced similar improvements in
vision to patching in young children.?? These
treatments could be useful in amblyopic children
when it is caused by high refractive errors, strabis-
mus or other causes. The treatment of amblyopia
involves depriving the vision of the better eye,
eliminating suppression of the amblyopic eye and
performing visual exercises that promote recovery
of the visual acuity of amblyopic eye.2® Amblyopia
can impact quality of life because of its effect on
patients’ ability to perform sports and physical
activities, social activities and their career of
choice?%:30; moreover, it can cause depression or
anxiety in amblyopic patients.!® The amblyopic
treatment challenges involve the parents when the
parents are uncertain about the benefits of the
treatment and are under stress or have relation-
ship pressure.?! The parents’ understanding of
amblyopia and its impact on their children’s well-
being is crucial. Therefore, studies are needed to
investigate the level of parents’ awareness and
how to increase their awareness in the future.??-35

The prevalence of amblyopia in preschool chil-
dren has been previously reported to range from
0.8% to 2.6% in population-based studies con-
ducted in the United States, Australia, Taiwan
and Singapore.3%-4! The prevalence of amblyopia
in Saudi Arabia varies by region: 2.6% in Riyadh,*?
3.9% in Qassim province,** 1.3% in Jeddah? and
1.9% in Abha.** These differences in prevalence
could be due to variations in the definitions and
cutoff points of visual parameters that define
amblyopia and the characteristics of the studied
patients. To date, there is no study that has inves-
tigated awareness of amblyopia among Saudi par-
ents using a population-based design; therefore,
this study aimed to investigate parents’ awareness
of amblyopia in different regions of Saudi Arabia.

Methods

Ethical approval

The study was approved by the Research Ethics
Committee of King Saud University (no.
128649/12/3 on 27 December 2016) and fol-
lowed the tenets of the Declaration of Helsinki.
Informed consent was electronically obtained
from all participants, and the aims of the study
were fully described to the participants.

Study design and sample size

A cross-sectional study design was used in this
study. The target population consisted of parents
in different parts of Saudi Arabia. A structured
survey was designed, focusing on the parents’
background characteristics, including general and
ophthalmic histories, and their knowledge of
amblyopia. The study was conducted from March
2017 to March 2018.

The sample size was computed using Epi Info,
version 7 (Centers for Disease Control, Atlanta,
GA, USA; http://wwwn.cdc.gov/epiinfo/7/). The
inputs were a population size of 30 million, an
expected frequency of 50%, a 95% confidence
interval, a design effect of 2 and the number of
clusters as five (central, northern, western, east-
ern and southern regions). The estimated overall
sample size was recorded (n = 770). The investi-
gators aimed to recruit enough participants to
account for the variation in population size of the
five clusters; however, the sample size calculator
(Epi Info) did not have the ability to take this fac-
tor into account. Therefore, the investigators pro-
moted the survey for over a year to try and recruit
a sufficient number of participants that adequately
represented the population in each cluster.

Survey structure

The survey was divided into two main sections
involving the parents’ demographic characteris-
tics and their awareness of amblyopia. The first
section included information about the partici-
pants’ sex, marital status, current location, age,
occupation, general and ocular health (to indicate
their health knowledge in general), educational
status, number of children and their children’s
ages.

The second section consisted of questions focus-
ing on previous knowledge of amblyopia and its
risk factors. The participants were asked the fol-
lowing questions: How did they know about
amblyopia (they could select more than one
answer)? Did they have children? Did any of their
children have amblyopia? If so, how many and
what are their ages? Did their children visit an eye
care practitioner? If the response was yes, how
many visits were made per year (every 3 months,
6 months or yearly)? And from the parents’ point
of view, who should promote the awareness of
amblyopia? (the choices were: Ministry of Health;
the media; health-related associations, including
optometrists and ophthalmology societies; schools
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and universities; social institutions; nonprofit
organizations; eye care practitioners; and others
that should be specified). The respondent was
given the freedom to choose more than one
answer.

The survey was uploaded online and was acces-
sible without any login restrictions; it was pro-
moted using all accessible social media (e.g.
Twitter, WhatsApp and Telegram). Many emails
were sent to all listed members of the Saudi
Optometry Society to promote the survey in their
areas and through the social media sites men-
tioned previously. To avoid duplicate responses,
a bold-type note appeared at the beginning of the
survey to state that there was no need to answer
the survey more than once. Furthermore, before
analysing the raw responses, we reviewed the
responses for any duplication and excluded 50
responses from the analyses.

Results

The responses of 1649 families were received, and
they comprised 858 mothers (52%) and 791
fathers (48%). Their current marital status was
1419 married (86%), 192 widowed (11.6%) and
38 divorced (2.2%). The age of the parents ranged
from 20 to 62 years (M = SD = 37 *= 9.25).
The respondents reported the age of their chil-
dren as ranging from 6 months to 40 years. The
sample was relatively diverse, with 660 (40%)
participants from the central region, 531 (32.20%)
participants from the southern region, 190
(11.5%) participants from the western region,
183 (11.10%) participants from the eastern
region and 85 (5.20%) participants from the
northern region of Saudi Arabia. The parents’
level of education differed: 940 (57%) parents
had a university degree, 248 (15%) parents had a
high school degree or lower, 156 (9.5%) parents
had a diploma, 223 (13.5%) parents had a mas-
ter’s degree and 82 (5%) parents had a PhD.
Approximately 80% of the parents did not report
any general health issue. The most commonly
reported general health disorders in the remain-
ing 330 (20%) parents were diabetes, hyperten-
sion, high cholesterol and knee osteoarthritis. Of
the total respondents, 610 (37%) parents reported
that they had some ophthalmic-related problems,
including poor vision, dryness, itching, cataract
and glaucoma.

A total of 1402 (85%) parents reported that they
had children. The number of children they had

ranged from 1 child [297 (18%) respondents] to
10 children [8 (0.50%) respondents]. Only 30%
(495) of the participants had previously known
the term ‘amblyopia’ or its meaning. With regard
to the source of the respondents’ awareness, they
were given the option to choose more than one
answer. The respondents reported that they were
aware of amblyopia from the optometrist (149
participants), ophthalmologist (133 participants),
friends and co-workers (96 participants), Internet
websites (85 participants), media (40 partici-
pants), flyers (40 participants) and lectures (25
participants). The remaining respondents stated
that they were familiar with the term ‘amblyopia’
because their children had the condition or that
they heard it spoken of by others or by other
means.

The parents were asked whether their child had
amblyopia: 1204 respondents (73%) reported no
and 305 respondents (19%) were not sure. The
remaining 8% (140 parents) reported that their
children had amblyopia. Of those parents, 106
respondents (75.70%) reported they had one son
or daughter with amblyopia, 29 respondents
(20.7%) had two children with amblyopia, and 5
respondents (3.5%) had at least three children
with amblyopia. The parents reported that the
age of their amblyopic children ranged from 1 to
40 years. The majority of the parents (989
respondents, 60%) reported that they had not vis-
ited an ophthalmic clinic for a comprehensive
examination. The details of the 660 parents who
took their children to an optometrist routinely
were the following: 228 respondents (34.50%)
reported that they had visited an optometrist once
a year, 82 respondents (12.50%) reported visits
every 6 months, 23 respondents (3.50%) reported
visits every 3 months, 149 respondents (22.50%)
reported visits every 2 years, 61 respondents
(9.3%) reported visits once in their lifetime, 60
respondents (9%) visited the optometrist when-
ever needed and the remaining 57 respondents
(8.7%) never visited an optometrist. Of the 140
respondents who had children with amblyopia,
58.3% had routine eye examinations for their
children once a year, and 41.7% had routine eye
examinations for their children every 6 months.

The parents were asked who was responsible for
promoting amblyopia awareness (they were free
to choose more than one response). Their
responses indicated that it was the responsibility
of the Ministry of Health [1237 respondents
(75%)], and 957 respondents selected the media
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(58%), 792 respondents (48%) selected scientific
and health-related societies as well as schools and
universities, 231 respondents (14%) selected oph-
thalmic professionals, and 825 respondents (50%)
selected other means such as families, teachers,
social media and primary health programmes.

The participants’ backgrounds were investigated
for their relationship with their awareness of
amblyopia. There was a significant difference
between the father and mother regarding aware-
ness of amblyopia, with more mothers (267,
16.20%) knowing about amblyopia when com-
pared with fathers (228, 13.80%) (Pearson’s chi-
square test; p = 0.0001). Marital status was also
found to be associated with awareness of amblyo-
pia (Pearson’s chi-square test; p = 0.0001), with
married respondents (400) more aware of the
term amblyopia than those with other marital
statuses, including divorced and widowed
respondents. The participants’ residences (cen-
tral, southern, northern, western and eastern
regions) were found to be associated with ambly-
opic awareness (Pearson’s chi-square test;
p = 0.0001). Residents of the central region had
more awareness of the term amblyopia than resi-
dents of the other regions [central region (207),
southern region (143), northern region (24),
western region (58) and eastern region (63)]. The
parents’ occupation was found to be associated
with amblyopia awareness (Pearson’s chi-square
test; p = 0.0001). Finally, parents of children
with amblyopia had more awareness than parents
of children without amblyopia (Pearson’s chi-
square test; p = 0.0001). Overall, of the 495 par-
ents who knew the term amblyopia, 394 parents
(80%) had children with the disorder.

Discussion

Amblyopia is a condition that permanently affects
the vision of children if not treated early, and it
could later impact their health and quality of life.
Parents’ awareness of amblyopia and its risk fac-
tors could play a crucial role in early management
of the disease, which requires the involvement of
both eye care professionals and the parents of the
affected children. This study was conducted to
determine the current awareness of parents
nationally because of their crucial role in detect-
ing and managing amblyopia.

The public awareness level of amblyopia has been
previously investigated in different coun-
tries.?2343738 Two studies from Saudi Arabia

reported that the awareness of amblyopia ranged
from 10%2° to almost 50%.23 The difference
between the two studies could be accounted for
by their target populations’ characteristics.
Aljohani and colleagues?® conducted their study
in a hospital and a mall in Jeddah, while Alzahrani
and colleagues?? conducted their study in a hos-
pital-based setting. It is more likely to have a
greater number of parents who are aware of
amblyopia and its effects in a clinical setting. In
addition, these studies were conducted in the
same hospital and city (King AbdulAziz
University Hospital in Jeddah). This meant that
the results should not be generalized to the
awareness of the entire population of Saudi
Arabia. To the best of our knowledge, this study
is the first national population-based investiga-
tion regarding amblyopia in Saudi Arabia.

This study recruited 1649 respondents, with a
ratio of males to females of approximately 1:1.
The parents’ ages, education and children’s ages
and numbers were relatively diverse. This may
indicate that this study reflects the diversity of
Saudi society in different regions of the country.
The level of amblyopia awareness was 30%,
which is greater than the awareness reported in
Nigeria (2.9%),3* India (3%)3? and Jeddah, Saudi
Arabia (10%),2° but less than the values reported
in a study in Jeddah (50%).23 This suggests that
the parents in this study were better informed,
but these levels of awareness may not be sufficient
because 70% of the respondents had never heard
the term amblyopia.

Eye care clinicians were the leading source of
information for parents about the term amblyopia
and its meaning. This may have been due to the
reported amblyopic incidence as well as their
efforts in screening their children. In addition, all
of those who reported having amblyopic children
were also committed to routine eye examinations,
either on a yearly basis or every 6 months. Friends
and co-workers were also a major source of infor-
mation for the parents, probably because of social
interactions. The Internet and media tools were
the third most reported source of information.
This result may explain the parents’ responses
regarding who was responsible for promoting
knowledge of amblyopia, in addition to the
Ministry of Health and nonprofit organizations.

Based on the parents’ responses, the percentage of
patients with amblyopia was as high as 7.8% of the
population. This percentage is larger than in
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previous studies in Saudi Arabia.?3:2° However, we
are not confident that this prevalence is accurate
because the parents may have confused amblyopia
with reduced vision. Notably, 989 parents (60%)
reported that they had never visited a clinic for a
comprehensive eye examination. In addition, even
though many parents took their children to eye
examinations, they did not do it on a regular basis.
This emphasizes the importance of national-level
government efforts to establish a structured vision
screening programme.

Awareness of amblyopia was more prevalent in
mothers than in fathers because mothers gener-
ally monitor their sons’ or daughters’ health more
than fathers. Approximately 85% (421) of those
who answered that they knew the term amblyopia
were married, which could explain why marital
status was associated with awareness of amblyo-
pia. Residents of the central region were more
aware of amblyopia than residents of the southern
region. This difference may be explained by two
factors: the number of participants recruited in
this study from these two regions (72% of the
respondents) and the greater availability of health
care providers (because these two areas are highly
populated). Although the parents’ education had
an impact on amblyopia awareness, their
responses were diverse, and no particular occupa-
tion was associated with a better knowledge of
amblyopia. For example, a large percentage of
mothers who did not work (50%) knew the term
amblyopia, while most university lecturers were
unaware of this term (70%). Furthermore, a mall
security official responded that he was familiar
with the term amblyopia, while some teachers
reported that they had not heard this term. This
could confirm the lack of awareness of amblyopia
in the Saudi community. Parents who had chil-
dren were more familiar with amblyopia than
those without children, which was expected
because people have different interests at each
stage of their lives. Therefore, it could be normal
that parents with children have more interest in
information about their sons’ or daughters’ health
and the disorders that may affect their health.

The limitations of this study include not structur-
ally recruiting a random sample from the entire
population of Saudi Arabia. The results of the
study would be more representative of the current
national awareness level of parents if the respond-
ents were recruited with an equal number of par-
ticipants from different regions, sexes, occupations
and ages. However, this study was necessary to

determine the current awareness level, even
though it is an approximation. This study was not
designed to accurately determine the national
prevalence of amblyopia; therefore, the percent-
age reported by the parents may not be accurate,
so a future national population-based study is
needed to determine the prevalence of amblyopia.
There is a shortage of national population-based
studies because previous studies were conducted
in a few cities in Saudi Arabia and not on a national
level. Amblyopia is a serious ophthalmic disorder
that has a prolonged effect on a person’s health
and future. Introducing the concept of amblyopia
to the general public and assessing their awareness
of it is a challenging topic to investigate.

In conclusion, this study showed indications that
there is a lack of public knowledge regarding
amblyopia. More effort should therefore be
directed towards outreach to a larger audience,
especially in remote areas. More public cam-
paigns, awareness days and media advertisements
are possibilities for improving parents’ awareness
of this disorder. Eye care professionals should be
more involved, and other actions could be
directed at the family level to increase the chil-
dren’s treatment compliance. Community-wide
education about the benefits of patching and
atropine drops is needed. Screening programmes
for preschool-aged children to provide early
detection and treatment could be conducted.
Children with limited access to eye care should
have a special programme. Teachers could con-
tribute as well by paying more attention to chil-
dren struggling academically.
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