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Abstract 

Background: Amblyopia is a unilateral or bilateral condition which results in visual reduction whilst the eye seems to be 

healthy. The main purpose of this study was to determine the magnitude and identify the types of amblyopia among 

primary school children in Gondar town, Northwest Ethiopia. 

Materials and Methods: A descriptive cross-sectional study was conducted among 1287 school children age between 6 - 

15 years from January to February 2015 in Gondar. Complete ocular examination was carried by qualified optometrists 

and structured check list was used to collection socio – demographic data. Children with presenting vision less than 6/9 

were fully examined for case confirmation and best corrected visual acuity was used to determine the type of amblyopia. 

Data were entered and analyzed using the Statistical Package for Social Sciences PSS 16 software computer package. 

Results: The prevalence of amblyopia was 4.7% (60). Anisometropic amblyopia and ametropic amblyopia each account 

38.3%, while strabismic amblyopia, visual deprivation amblyopia and posterior segment abnormality contribute 6.7%% 

8.3% and 8.3% respectively. Bilateral amblyopia was the most frequent 55% (33) and females account 56.7% (34).  

Conclusion: The magnitude of amblyopia was high in the study area. School screening programme for early detection 

and treatment is recommended to minimize the burden of visual loss due to amblyopia among primary school children in 

Gondar town.  
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Introduction 

     Vision development is a continuous dynamic process 
that occurs due to changes within visual system and it 
retains its plasticity within first decade of life. Amblyopia 
occur when inadequate stimulus in either one or both 
eyes during the critical period of development even after 

best corrections ended reduced visual acuity provide that 
no pathology detected [1]. Amblyopia is clinically defined 
as a reduction of Snell’s visual acuity of greater than two 
lines between the two eyes or an absolute reduction in 
acuity below 6/9 in either eye after best possible 
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correction, without obvious pathology [1]. Amblyopia 
occurs as a result of defect from central visual pathways 
of the brain due to insufficient exposure to sharply 
focused images and different quality images from the two 
eyes [2,3]. When there is mismatch between the images to 
each eye while eye itself looks normal, one eye is favored 
while the information from the other eye is suppressed 
[1,3-7].  
 
     Amblyopia leads to unilateral or bilateral reduction of 
visual function, caused by form vision deprivation and or 
abnormal binocular interaction. The reduction in acuity 
persists despite correction of refractive error and other 
factors at late age [8]. Although reduced acuity is its most 
obvious defect, amblyopia is a complex functional 
anomaly affecting many aspects of visual performance 
which cannot be reversed in late age. Typically amblyopia 
ended reduced visual acuity accompanied by one or more 
known amblyogenic factors [6]. Hence, amblyopia can be 
classified as strabismic, anisometropic, derivational and 
ametropic. Among 625 million children under the age of 5 
years worldwide, more than 15 million may have 
amblyopia, and more than half of them will not be 
identified before they reach school age in developed 
countries [1,6-8]. The situation is far worse in developing 
nations even though irreversible vision loss could be 
prevented by performing early vision screening.  
 
     The consequences of not early identifying and treating 
amblyopia include permanent visual impairment, adverse 
effects on school performance, poor fine motor skills, 
weak social interactions, and blurred self-image [7,9]. 
More Importantly permanent monocular visual 
impairment due to amblyopia is a risk factor for total 
blindness, if there is injury on better eye in afterward life. 
School screening interventions are likely to be considered 
cost-effective relative to many other potential public 
health programs [7,10]. Amblyopia has an Impact on 
health related quality of life, though treatment is likely to 
be very cost effective [11-13]. Hence improvement of 
visual acuity in young children is often dramatic after 
initiation of therapy in early life age. Gondar town is a 
home for tertiary eye care and training center with all 
categories of eye care specialists serving the community 
[4,14]. However, school screening program is not yet 
established in Gondar primary schools as part of school 
eye health. This therefore leads to undetected vision 
problem which in turn results in irreversible vision loss.  
 
     The magnitude of amblyopia in Gondar, Ethiopia has 
not been previously determined. Rather it has been left 
undiagnosed in school children. Therefore, this study 
determined the prevalence and the type of amblyopia 
which is hoped to be an evidence for school 

administrators, eye health professionals and 
organizations to support and to conduct regular vision 
screening programs in Gondar primary schools thereby to 
assure early identification and treatment of amblyopia. 
There were population based studies aimed to determine 
the prevalence of amblyopia. Accordingly, it was found 
out that amblyopia was responsible for more unilaterally 
vision reduced of childhood onset than all other causes 
combined. The overall prevalence of amblyopia in school-
aged children on a multi-country refractive error study 
was 0.74% (0.64%-0.83%) [15]. In Germany, the 
prevalence of amblyopia among school children was 1.9% 
[16].  
 
     A cross-sectional study in Indian school children 
showed 4.8% prevalence of amblyopia, which was higher 
than general population [17,18]. Using similar method 
among rural school children population of Kurnool 
District, India showed 0.66% prevalence of amblyopia. 
Again another study in Southern India school children 
showed 1.1% prevalence of amblyopia [19]. In Vietnam, 
cross-sectional study determined prevalence of 
amblyopia among school children to be 2.2% [20]. 
Similarly, in Jhapa, Nepal, the prevalence of amblyopia 
among school children was 2% [21]. Prevalence of 
amblyopia among children attending primary schools in 
Africa was 0.28%(16), while that of Minia county, Egypt 
was 1.49% [22,23]. Similar study on Abha City, Saudi 
Arabia, school boys showed 1.85% [24] and 3.9 % in 
Qassim province school children. Similarly, in Oman the 
prevalence of amblyopia was 0.92% [25].  
 
     In sub-Saharan Africa, very few literatures focused on 
amblyopia [26]. However, there are studies concerning on 
refractive error and visual impairment in different parts 
of this region. The prevalence of amblyopia among school 
children in Ghana, Cameroon, Botswana and Nigeria were 
9.9%, 8.9% 31% and 0.3% respectively. In the entire 
above studies, the major amblyogenic factor was 
refractive error. Similarly, in Ethiopia there were few 
empirical works aimed to determine the prevalence of 
refractive error and visual impairment and to depict 
about amblyopia [27-30]. These studies describe 
amblyopia as a factor for visual reduction. In central 
Ethiopia rural school children, amblyopia accounts for 
9.6% of vision reduction. Similarly, in central Ethiopia 
hospital-based study on ocular morbidity, amblyopia 
contributes for 14.3% of bilateral visual impairment [31]. 
Refractive error is among top causes of amblyopia 
according to studies in Africa and Ethiopia [32]. 
Prevalence of refractive error in the study area was 4.9% 
which was greater in females [33]. Similarly, prevalence 
of refractive error in central Ethiopia was 6.3%, 11.4% 
and 10.2. [31,32,34] Besides myopia followed by 
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astigmatism was very common among males and females 
[31-33].  
 

Materials and Methods 

Study Design and Setting  

     A cross-sectional study design was employed to 
determine the prevalence and types of amblyopia among 
primary school children aged from 6 -15 in Gondar town 
from January to February, 2015.  
 

Source and Study Population 

     One thousand two hundred eighty seven primary 
school children were randomly selected among 58 
primary schools using multistage sampling technique. 
Twelve (12) schools out of 58 were included from grades 
1-8 class. Students who attend their class on the date of 
data collection were included. All the sampled students 
were well-looking and hence they were not reported to 
have general health problem. 
  

Data Collection Tools and Methods 

     Complete ocular examination was carried out for each 
child by qualified clinical optometrists. Socio - 
demographic data were also collected using a structured 
questionnaire before ocular examination. Anterior 
segment evaluation was assessed at class room prepared 
for the purpose of the study using direct ophthalmoscope 
and handheld slit lamp bio-microscope. Visual acuity was 
assessed in a well lit room using log MAR acuity chart. 
Refractive error was objectively assessed using 
retinoscope refined subjectively using both sphere and 
cylindrical lenses. Students with visual acuity less than 
6/9 had undergone further examination using dry and 
wet retinoscopy for objective and subjective 
determination of refractive error at hospital based eye 
care unit at Gondar University tertiary eye care and 
training center . Visual acuity after best possible 
correction was considered to categorize in to amblyopia.  
 

Definitions Used for the Study  

     Amblyopia was defined as best corrected visual acuity 
in one or both eyes ≤ 6/12 and or visual acuity (VA) of 
difference between the two eyes ≥2 lines without obvious 
pathology. Anisometropia was defined as refractive 
anomaly with power difference between the two eyes 
≥1.00 D and strabismus was a manifest deviation of the 
visual axis of either or both eyes. Myopia was defined as a 
refractive error of ≤ -0.50 D on subjective refraction while 
hypermetropia was considered a refractive error of 
≥+0.75D on subjective refraction. Astigmatism was 

considered a power difference between the two 
meridians of ≥ 0.50D. All the definition of refractive errors 
was based on the spherical equivalent of the refined 
subjective refraction. 
 

Data Management and Analysis 

     After coding data were entered, cleaned and analyzed 
using SPSS version 16 software computer package. Data 
were presented descriptively using tables and figures. 
 

Ethical Considerations 

     The study was approved by the research ethical review 
committee of University of Gondar. Permission was also 
obtained from each school head master, class room 
teachers. Students and parents were informed about the 
purpose of the study in their local language with a written 
consent form. Further examination of children with ocular 
conditions was treated at Gondar University hospital 
tertiary eye care and training center.  

 
Results  

Scio Demographic Characteristics of Study 
Population 

     One thousand two hundred eighty seven children were 
participated in the study with a participation rate of 97.5 
%. The mean age of the participants was 10.78± 2.43 
years. Seven hundred five (54.8%) were females. Eight 
hundred two (62.3 %) were 10 years and above.  
 

Prevalence of Amblyopia  

     The prevalence of amblyopia was 4.7% (60 / 1287) (CI, 
4.687%-4.713%). From the total of children with 
amblyopia, females contribute 56.7 % (34 / 60). 
Amblyopia was more common (41 out of 802) in the 
relatively older age group (10 to 15 years) compared to 
the younger age group (6 to 9 years old) school children. 
However, this difference was not statistically significant 
(p=0.84). 
 

Age category (years) 

  
9-Jun 15-Oct Total 

Amblyopia Yes 19 41 60 

 
No 466 761 1227 

 
Total 485 (37.7%) 802 (62.3%) 1287 (100%) 

Table 1: Amblyopia distribution in terms of age group 
among Gondar town primary school children, 2015.   

Types of Amblyopia  
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     Bilateral amblyopia 55% (33) was encountered more 
frequently than unilateral amblyopia cases which account 
45% (27). The common types of amblyopia were 
anisometropic amblyopia 38.3% (23), ametropic 38.3% 
(23), strabismic amblyopia 6.7% (4), derivational 
amblyopia 8.3% (5) and posterior segment abnormality 
8.3% (5). 
 

 

 

Figure 1: Proportion of various types of Amblyopia among 
Gondar town primary school children, 2015. 

 

 
     Refractive error contribute lion share for amblyopia 
occurrence. Hence, according to this study hypermetropia 
was found common amblyogenic factor followed by 
astigmatism and myopia.  
 

 

 

Figure 2: Ocular disorders which cause amblyopia among 
Gondar town primary school children, 2015. 

 

Discussion  

     Prospective cross sectional study was done from 
January to February, 2015 among school children 
between ages 6 -15 years old. Out of the 1287 children 
examined, 4.7 % (60) of them were found to have 
amblyopia. It was comparable to a similar study done in 
India [4.8%]. However, this result was higher than other 
studies conducted in developed nations, for example in 
United States and Germany [18]. This might be due to the 
fact that, school children with eye problem in this study 
area may not have an opportunity for early case detection 
and treatment [7,15,17]. Similarly, prevalence of 
amblyopia in the study area was found to be higher than a 
multinational study in the world and Africa. This might be 
because of low economic development and lower eye 
health awareness by parents to have regular check up 
[16].  
 
     The prevalence is higher not only in similar studies 
conducted in developed world, but also much higher in 
developing countries like India, Vietnam, Nepal, Egypt, 
Saudi Arabia and Oman. The possible reason could be 
school children in Gondar town might have high 
prevalence of uncorrected refractive error according to 
the study done in 2008 in the same population [8,19-
23,25,26,33]. Furthermore, the population of the study 
area has low access to preschool and school vision 
screening programs compared to other countries with 
lower economic status and poor awareness to vision 
check at existing tertiary hospitals. In the present study, 
the most commonly encountered types of amblyopia 
among primary school children were anisometropic, 
ametropic, strabismic and derivational amblyopia. Such a 
finding was in line with the various studies done in 
different countries [2,19,20,23,25,26].  
 
     Regarding type of amblyopia, anisometropic amblyopia 
(38.3%) and ametropic amblyopia (38.3%) contributed 
the majority. This might be due to the high prevalence of 
uncorrected refractive error in similar study population. 
This was supported by refractive error studies done in a 
study area. And across Ethiopia wind up myopia was a 
common type of refractive error followed by astigmatism 
and hypermetropia [33]. Among the types, prevalence of 
anisometropic amblyopia (38.3%) was higher compared 
to strabismic amblyopia (6.7%) and derivational 
amblyopia (5%) [33,34]. It was in line with other studies 
conducted in different nations [2,23,25]. Ametropic 
amblyopia was a common type of amblyopia compared to 
strabismic and derivational amblyopia. The result was 
similar to other studies conducted so far (20). This might 
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be attributed to the high prevalence of uncorrected 
refractive error.  
 
     According to this study, the prevalence of amblyopia 
was higher in females (56.7%) than in males (43.7%). 
This was in line with a similar study in India. However it 
also contradicts with other studies in India [19,2,20]. For 
example there was no statistically significant difference 
between males and females (P=0.76). Such a finding was 
similar to a study conducted in Saudi Arabia [25] and 
Africa [16]. Binocular amblyopia was frequently 
encountered 33 (55%) than monocular amblyopia 27 
(45%) despite the fact that it is not statistically significant 
(p=0.99). Thus it does not conform to results from various 
studies in different nations across the world. This might 
be because of higher proportion of amblyopia caused by 
uncorrected refractive cases like anisometropia and 
ametropia since refractive error prevalence was high in 
the study area in which myopia stood first followed by 
astigmatism and hypermetropia [16,18,19,25]. According 
to this study, leading type amblyogenic refractive error 
was hypermetropia followed by astigmatism and myopia 
[33]. As a result it contradict from overall prevalence of 
refractive error types done in study area [33].  
 

Conclusion  

     Prevalence of amblyopia in the study area was found to 
be high compared to other studies while binocular 
amblyopia was found common. Besides anisometropic 
and ametropic amblyopia were common types. Early 
diagnosis and treatment of amblyogenic factors for school 
children can minimize permanent vision loss. Therefore, 
frequent eye screening program has to be established and 
performed regularly in the study area.  
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