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ABSTRACT

KEYWORDS

Amblyopia is a developmental ocular disease of childhood-onset which may lead to persistent
sequelae into adulthood. Early detection and management of amblyopia usually result in an
improved visual outcome. The purpose of this study was to determine the prevalence and pattern
of amblyopia in a rural hospital in Ghana. Clinical records of patients seen (from January 2014 to
December 2018) at Westphalian Medical Center, Oyoko, Ashanti Region, Ghana, were reviewed
retrospectively. Unilateral amblyopia was defined as a two-line interocular difference or more in
visual acuity. Bilateral amblyopia was defined as best-corrected visual acuity (BCVA) of Snellen 6/12
or worse in both eyes, with evidence of bilateral ametropia or obstruction of the visual pathway.
Following a review of 12,602 patient records, 258 cases of amblyopia were identified. The mean
(±SD) presenting age of amblyopic patients was 24.3 ± 16.1 years, with a male-to-female ratio of
1:1.1. The period prevalence of amblyopia was 2.04%. The period prevalence of unilateral and
bilateral amblyopia was 1.38% and 0.66%, respectively. The most prevalent form of amblyopia was
refractive with a cumulative prevalence of 1.42%. Strabismic and stimulus deprivation amblyopia
accounted for 0.36% and 0.21% of all amblyopic cases, respectively. A major cause of amblyopia in
this population was refractive error, hence the use of spectacle correction for its initial manage
ment. Repeated assessment after an appropriate period of refractive adaptation would elucidate
the proportion of amblyopias needing additional treatment modalities. Vision screening for early
detection of amblyopia in childhood with accessible and effective management of amblyopia
(including refractive correction and occlusion treatment) is necessary to reduce the impact of
amblyopia in Ghana.

Amblyopia; refractive error;
strabismus; prevalence

Introduction

Amblyopia is a developmental disorder caused by
abnormal visual experience in the course of early
visual development.1 Clinically, amblyopia is
defined as a unilateral or rarely bilateral decrease
in vision, neither correctable by optical aid (glasses
or contact lenses) nor attributable to any obvious
ocular pathology.2 Amblyopia is the most common
cause of monocular visual impairment in children3
and the second leading cause of poor vision in
young adults.4 It has an onset in childhood with
persistent sequelae into adulthood. The effect of
amblyopia is not only limited to a significant reduc
tion in visual acuity (VA) but may also affect con
tour interaction, cause poor accommodation,
reduce contrast sensitivity, cause abnormal eye
movement, fixation instability, spatial distortion,
and positional uncertainty.5 Amblyopia resulting
from suppression may functionally affect reading

proficiency and has an impact on fine motor skills
such as writing and drawing.6 According to Birch
et al.,7 amblyopia affects self-perception in children
and is a major hindrance in their academic perfor
mance, participation in athletics and general inter
action with their peers. Besides the obvious
monocular and binocular deficits associated with
amblyopia, patients have a doubled lifetime risk of
total blindness, with limits on career opportunities
and an increased risk for anxiety and depression.8
Some literature suggests that the treatment of
amblyopia is expected to take place within an age
window (sensitive period), after which treatment
may be less effective.9,10 However, current
randomized clinical trials among adult amblyopic
patients have shown small but significant improve
ment (0.05–0.30 logMAR lines in distance VA, after
4–16 weeks of optical treatment) in distant VA and
overall binocular vision function.11
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Globally, it is estimated that about 3% of children
aged six years and below have some form of amblyo
pia with a lifetime risk of vision loss of about 1.2%.12
The reported prevalence of amblyopia varies by study
characteristics such as race or ethnicity,13 criteria of
the definition used14 and geographic location.15 The
highest prevalence of amblyopia has been recorded
among Caucasians, in European countries7,12,16-18
and Hispanics.19 Several population-based studies
have been conducted in amblyopia and strabismus
among preschool and school-aged children including
the Pediatric Eye Disease Study among multiple
ethnicities,20,21 the Gutenberg Eye Health Study,16
and the school-based assessment of amblyopia
among multi-ethnic children in China22 and
Australia.23,24 While many studies have reported
the prevalence of amblyopia, a gap still exists regard
ing data on the prevalence and pattern of amblyopia
in the African population. Even though there are
reported prevalence rates for amblyopia, these rates
are from refractive error surveys.25,26 In Ghana, chil
dren start schooling as early as 2 years and as late as
6 years of age.27,28 It is imperative that childhood
vision screening is instituted to encompass the ‘cap
tive population’ of amblyopia in the country. As
such, an accurate estimate of the prevalence of
amblyopia in an African population would provide
useful information and recommendation for child
hood vision screening programs as well as develop
objective approaches for the treatment of amblyopia.
Our goal, therefore, was to determine the pattern and
prevalence of amblyopia and assess the treatment
modalities employed in the management of amblyo
pia in a rural hospital in Ghana. To the best of our
knowledge, this is the first study on the pattern and
prevalence of amblyopia in Ghana and will serve as
primary data for prospective studies. The current
study only considers the prevalence in a (presumed
symptomatic) group of patients who attended for
hospital assessment.
Materials and methods

In this retrospective study, clinical folders of patients
who were examined at the Westphalian Medical
Center from January 1, 2014, to December 31, 2018,
were reviewed. The Westphalian Medical Center is in
Oyoko; a rural farming community in the SekyereKumawu District (land size: 1,500.6 km2 with

a population of over 65,000 inhabitants) and serves
as a major ophthalmic referral center in the Ashanti
Region of Ghana. At first visit, patients receive
a comprehensive eye examination including refraction
and dilated fundus examination before a diagnosis is
made.
Eligibility criteria

The inclusion criteria were all cases of reduced
Snellen VA of 6/9 or worse. For children below
age 3 years, VA/function was objectively estimated
using the Bruckner and ocular alignment tests.
Lost, defaced, or incomplete clinical records were
excluded from the review process. Cases of glau
coma, cataract in adults, uveitis, retinal pathology,
macular and optic nerve disorder, and visual field
impairment were all excluded from this study.
All patients with any organic problems or find
ings which could be responsible for the reduction of
VA were excluded.
Definition and classification of amblyopia

Amblyopia was defined using a modification of the
Multi-Ethnic Pediatric Eye Disease Study
(MEPEDS)29 criteria. We classified amblyopia in two
main ways: classification by subtypes and classification
based on laterality. The classification by subtypes was
based on three main diagnostic groups: refractive
amblyopia, strabismic amblyopia, and deprivation
amblyopia. An additional category was also defined
as ‘other,’ which included all other forms of amblyopia
(outside the three main diagnostic groups) such as
amblyopia with visual loss superimposed by nystag
mus or coloboma. Refractive amblyopia was defined
as BCVA of Snellen 6/12 or worse with anisometropia
(≥+1.00 D anisohyperopia, ≥–3.00 D anisomyopia,
and ≥1.50 D anisoastigmatism), or bilateral ametropia
(≥6.00 D of myopia, ≥4.00 D hyperopia or ≥2.00
D astigmatism). Strabismic amblyopia was defined as
manifest strabismus evident on cover testing. Patients
with mixed amblyopia (strabismus with anisometro
pia) were also placed in the same category as strabis
mic amblyopia. For patients who had degraded vision
owing to congenital cataract, ptosis, or corneal scar
ring, they were classified as having deprivation
amblyopia. The classification by laterality were uni
lateral amblyopia and bilateral amblyopia. Unilateral
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amblyopia was defined as a two-line interocular dif
ference or more in VA. Bilateral amblyopia was
defined as BCVA of Snellen 6/12 or worse in both
eyes, with evidence of bilateral ametropia or obstruc
tion of the visual pathway.
Ethical consideration

This study was conducted in adherence to the
declaration of Helsinki and was approved by the
Committee on Human Research, Publication and
Ethics (CHRPE) of the Kwame Nkrumah
University of Science and Technology (KNUST),
Kumasi, Ghana (CHRPE/AP/043/19), and the
Hospital Board of the Westphalian Medical
Center, Oyoko, Kumasi, Ghana.
Statistical analysis

Statistical analysis was conducted using Microsoft
Excel Version 16 and Statistical Product and
Service Solution (IBM Corporation SPSS®
Statistics for Windows, Version 23.0). Descriptive
statistics were used to determine frequencies and
percentages of demographic characteristics. The
prevalence rate for amblyopia was calculated as
a percentage of the total patients eligible.
Results

Out of 12,860 clinical records of patients examined
from January 2014 to December 2018, only 12,602
were eligible for this study. The mean (±SD) pre
senting age of amblyopic patients was
24.3 ± 16.1 years with minimum and maximum
ages of 1 and 75 years, respectively, and slightly
more of the patients being females (52.3%). Two
hundred and fifty-eight cases of amblyopia were
identified. The highest frequency of amblyopia
was recorded among the 10–19 years age group.
Table 1 shows the demographic characteristics of
the amblyopia cases identified following review of
clinical records.
Prevalence of amblyopia

The period prevalence of amblyopia in the
Westphalian Medical Center from January 2014 to
December 2018 was 2.04%. The highest and lowest
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Table 1. Demographic characteristics of amblyopia cases pre
sented to the Westphalian Medical Center (2014–2018).
Variable
Age group
0 to 9
10 to 19
20 to 29
30 to 39
40 to 49
50 to 59
60 to 69
70 to 79
Sex
Male
Female
Overall

n (%)
41(15.9)
90(34.9)
47(18.2)
31(12.0)
19(7.4)
23(8.9)
6(2.3)
1(0.4)
123 (47.7)
135 (52.3)
258 (100)

n (%) represents the frequency and percentages respectively of demographic
data.

point prevalence of amblyopia was recorded in
2014 (2.57%) and 2018 (1.96%), respectively (see
Figure 1). The proportion of females with amblyo
pia to males was almost similar. In terms of age,
amblyopia was only slightly more prevalent in chil
dren (50.8%) presenting to the hospital eye depart
ment than in adults (34.9% of the patients in the age
range of 10 and 19 years).
Refractive amblyopia was found to be the most
prevalent form of amblyopia (69.6%) among
amblyopic patients within the 5-year period; being
followed by strabismic amblyopia (17.8%) (see
Figure 2). Anisometropic amblyopia accounted for
51.6% of the study population. The period preva
lence of unilateral amblyopia was 1.38% accounting
for more than two-thirds of the total amblyopia
cases. A patient was twice more likely to have uni
lateral amblyopia than bilateral amblyopia.
Among the 258 amblyopic patients, 54.3% were
given spectacle correction, 1.9% underwent strabis
mus surgery, and 14% were referred to a tertiary
hospital (for further management). Neither patch
ing nor penalization was prescribed for any of the
patients (see Figure 3).

Discussion

This study presents new hospital-based data on
the prevalence and pattern of amblyopia in
a purely African population. In brief, the period
prevalence of amblyopia was 2.04%, with
a greater proportion being children. The propor
tion of females with amblyopia to males was
almost similar. Refractive error and strabismus
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Figure 1. Line graph showing the pattern of amblyopia in a rural hospital in Ghana.

Figure 2. Line graph showing the pattern of amblyopia by clinical subtypes (in a rural hospital in Ghana).

were the major underlying causes of amblyopia
in our study (with refractive amblyopia being the
most predominant form of amblyopia). Spectacle
correction was the most frequent treatment
modality.

Globally, the prevalence of amblyopia ranges
from 1% to 5%.15 In this study, the prevalence of
amblyopia in the hospital population was 2.04%
which is comparable to previously reported rates
among Vietnamese30 and Iranian31 school children.
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Figure 3. Bar chart showing various treatment regimen for amblyopia in a rural hospital in Ghana.

However, the prevalence rate was lower than that
recorded in population-based studies among
Caucasian populations: 5.6%32; 3.1%33; 2.6%34; but
higher when compared to that among Chinese
populations: 1.43%35; 1.2%22; 1.0%.36 Lifestyle,37
genetic susceptibilities,38 and environmental fac
tors may be contributing factors to the differences
in rates among the different populations.
The prevalence of amblyopia in Africa (particu
larly Ghana) is generally generated from surveys on
refractive error. For instance, Kumah et al.39
reported a prevalence of 0.45% in a sample of 2,454
Ghanaian children aged 12 to 15 years. In a similar
study by Naidoo et al.26 among 5,599 South African
children between 5 and 15 years, the prevalence of
amblyopia was found to be 0.26%. The observed
disparity in reported prevalence rate could be attrib
uted to differences in the characteristics of study
populations (age group, race, ethnicity),40 sampling
method, eligibility criteria, cut off point for VA,41
and different amblyopia definitions.15,42 For
instance, both Kumah et al. and Naidoo et al., in
their refractive error surveys among school children,
set the criteria for amblyopia diagnosis as BCVA cutoff of Snellen VA of 6/12 with tropia, anisometropia,
or hyperopia.
We also observed that the trend of amblyopia
generally decreased over the 5 years. After the first
year, the prevalence of amblyopia diagnosed in the
hospital population declined from 2.57% to 2.29%

and further decreased to 1.96% in the fifth year,
indicating that a smaller number of cases of
amblyopia were being recorded. In recent times,
primary eye care has taken a different turn, where
non-governmental organizations (NGOs) and local
optometrists visit rural areas and organize commu
nity outreach programs43 to offer free eye care
services and appropriately refer cases that require
further management. The Global Action Plan44
(GAP) for Prevention of blindness was adopted
with the objective of ensuring universal access to
comprehensive eye care services without risk of
impoverishment. The result of the GAP was the
development and implementation of integrated
national eye health policies including increasing
eye health screening programs at the community
level. There has been a sharp rise in the number of
eye screening programs in the Ashanti region since
2015 as primary health-care workers including
local optometrists visit rural areas and organize
community outreach programs43 to offer free eye
care services and appropriately refer cases that
require further management.
The study found that amblyopia was only slightly
more prevalent in children (50.8%) presenting to the
hospital eye department than in adults. This is con
sistent with a clinic-based retrospective study by
Thompson et al.45 However, Aldebasi46 and Faghihi
et al.41 found the prevalence of amblyopia to be sig
nificantly higher in older age groups. Amblyopia may
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have been underestimated in adults and this is likely
due to ocular comorbidities47 (such as cataract, glau
coma, age-related macular degeneration) associated
with amblyopia in adults. We also observed that sex
was not significantly associated with amblyopia, and
this was similar to results from the MEPEDS,29
MCRES,48 ACES,36 and STARS.49
Refractive error and strabismus were the major
underlying causes of amblyopia in our study popu
lation, accounting for more than 70% of cases. Our
finding was consistent with studies in three African
populations26,39,50 where amblyopia was found to
be significantly associated with anisometropia (par
ticularly anisohyperopia). Recent evidence indi
cates that full or partial optical correction within
the critical and sensitive period improves VA
appreciably, thus reducing the need for penaliza
tion and occlusion therapy.51
We observed that unilateral amblyopia was
about two times more prevalent as compared to
bilateral amblyopia, and this was consistent in
most studies.20,35,52 A possible explanation is the
preservation of binocularity in bilateral ametropia
(particularly isometropia) causing neural impulses
to be transmitted to the visual cortex of both eyes.53
Among studies involving Chinese populations,
strabismic amblyopia is the leading form of
amblyopia and this may be due to the lower pre
valence of hyperopia54 in the Chinese population.
Interestingly, exotropia is markedly prevalent
among participants in school-based amblyopia stu
dies in Chinese ethnic groups, suggesting a myopic
predisposition.35,40,55
From our findings, spectacle correction was the
major treatment regimen, and thus provide evi
dence that refractive error is the major underlying
cause of amblyopia in our study. This was consis
tent with findings by Caca et al.34 and Robaei et al.24
Neither penalization nor occlusion therapy was
prescribed for the management of amblyopia in
the study population. This is possibly due to the
likely poor success of treatment arising from
expected poor compliance.56 There is also the case
of the development of reverse amblyopia.57
Another reason is that clinicians tend to prescribe
full or partial optical correction instead of occlusion
or penalization, as there is growing evidence to
show that a period of wearing optical correction
improves VA without any other treatment.51 The

reason for this trend could be the lack of informa
tion and understanding to convince parents (to
appreciate the magnitude of the problem, and
their role in the management58) on the need for
such treatment. The management of amblyopia
takes time and effort, and it is essential for the
clinician to forge a relationship of trust between
both patient and guardians; this enhances treat
ment compliance.59 Another explanation for this
trend is the possibility that clinicians feel the age
at which diagnosis is made is not an optimum age
for patching or penalization.60 There is still
ongoing debate on the age at which occlusion ther
apy is no longer beneficial as management for
amblyopia.61–64 Finally, the lack of facilities to
monitor and initiate such treatments in the clinical
setting may account for the observed trend. Due to
the infrequent attendance of young children in
general clinical practice, it is unlikely to find appro
priate resources for carrying out such a treatment
regimen.
The hallmark of a successful amblyopia treatment
is early detection. The aim of the childhood vision
screening program is to detect poor vision or certain
risk factors (cataract, strabismus, high ametropia) for
poor vision at a time when therapy can be initiated to
achieve good visual outcomes. A Danish study that
compared the prevalence of amblyopia before and
after the introduction of a National Preschool Vision
Screening program revealed that the prevalence of
amblyopia decreased fourfold in one study18 and by
fivefold in another study.65 This highlights the need
for instituting childhood vision screening programs
for early detection and management of amblyopia so
as to reduce its prevalence.
The strength of this study is that it provides new
data on the prevalence of amblyopia in a hospital
population that reflects the characteristics of the
condition in a typical rural setting in Ghana. Given
the nature of the study area (i.e., rural) and no
structured childhood vision screening program,
most of the participants may rarely have had any
form of vision screening; and thus, our prevalence
estimates are likely to reflect the natural frequency
of the disease. Furthermore, our study was not lim
ited to school children and did not focus on only
refractive errors as reported in previous Africanbased studies. Our study findings may guide clini
cians to better understand the pattern of amblyopia
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and potentially inform planning of childhood
screening programs in Ghana and Africa at large.
Data from this study will serve as baseline data for
a population-based and prospective study on the
prevalence and pattern of amblyopia in Ghana.
The limitation of this study was that the VA/
function of three children younger than 3 years of
age were included based on different (not VA)
criteria. Due to the absence of VA screening tools
for infants/toddlers (such as optokinetic nystag
mus, visual evoked potentials) in Ghana, VA/func
tion was objectively estimated using the Bruckner
and ocular alignment tests.
In conclusion, amblyopia affected 1 in 50
people that visited the Westphalian Medical
Center. A major cause of amblyopia in this
population was refractive error, hence the use
of spectacle correction for its initial manage
ment. Repeated assessment after an appropriate
period of refractive adaptation would elucidate
the proportion of amblyopias needing additional
treatment modalities. Proper management of
refractive errors may reduce the prevalence and
impact of amblyopia in the Ghanaian popula
tion. Early detection of amblyopia through
vision screening, with local provision of occlu
sion treatment and education on the benefits of
treatment may be required to improve visual
outcomes and reduce residual or untreated
amblyopia in older children and adults.
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